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fiMr««tti«ttOtt« 9t m iitiili*r of ••ttetiiAl piMitt «»r« 
^mtri^a oat tm4 r««itlt« of • « • • of tiioM niiltfti wmwit «ii«ii««l 
iatorott «r« roporfttd in ^ « lliosit* fli« mm^mt |p«rt of tiio 
tkooi* i« d«vot«4 to «i«lrtl« of tko otriwtwrt of o jnatko** 
«lite6 «M ioolatoil f ro* GoloirtarHfio wiaiiUMiMi. X«iittiott«o 
«ro not M ii|<!« oproiitf la tHo plant ltliig40M • • flovoaot4o Md 
eo«iftrla« mm siiootroooofito tafmraatioo of voitio la tHoir 
•traotarAl otaot^att^ io a t i l t aot «o roadlly «ratli^io a« la 
tlio oooo of flavoaoliia aad eooaarlao* fiho oaao la trim of 
yaathofto blogmiaala* tlio roomt tltorataro oa aastiioaoa la» 
tHoroforof r«rto«o4 la OOMO dotiai la tho tlMiorotlaal aoatloa 
of tHo tfiioala* 
tbo otrattorat aOili on tte« mm^m» ivoai ffloaterllmi 
aJAtla^yi^ (M«o« Gatttfafaa) w •onpltaatoi i r tti* ptmmmm 
• f ft fattr M t i Inpvffltr la alwiat at^cheianatrta pvojportloita* 
In f«tt t»o pwAmt taolatod oaa • «iaBliio>a'"fnttr n»i4 •inmrnia* 
tiiora wm§ tiMivafomf a l a ^ of aaryttpania^t Hataaan i te Mil 
ia4 MMa apoatira «M tHa otoMHitair WAl r i l * <t< n^t l i t mv 
ranaaaililo atr«al«ra» flM fattr mUt l^parttr mm alttnatalir 
gat ft4 of lairaagli •fTtiatUaailona trmm a l«Pt» awano of wraa 
afei«k •avfiad nvar ^ « aoBttfrtnattac i m t r nti^ aai alatat para 
xMitiMB* wm l i as • i t«i»«#» ilft«lr«t« «f tlM •p««trft «C tiM 
f«nf t»t f •«»%%••• •etvttf tiM fltrtMttiral pr«kl«« %• %hm • « l « i t 
tHiit I t wM ahow to %• cttii^r (XLI I ) or ( x a v ) li«t «lff«rMitt«*» 
t l«n »«t«««ii tli«ft« t«o atrtiotiir** wtm not p«»«l%l«» Xa tiM M O M 
t t a * SQltiMtoMrs And Ht« oo-worlMr* r«port«d A s«atlioa« from 
Q^l^Uyllm mmvlmiom to «bleb ttior a l U t t o d mtrmtm (JCUI). 
A olot« seriitiar of ili«tr p«por» lioiMfV«r» sliovo tliat tlioy ii«ro 
aot givon Am eoaoldorfttioa to tko altoraotiT* otruoturt (XUV) 
and I t woo s t i l l aooaooiirjr to fltid oonviiif^ttg •vidttnoo ia farour 
of «itH«!ir of tli« two itruotoraa* 
(Hi l l ) (lUttr) 
I t ipfoarad tkat tiio fr«tel«i aoaltf lio aartad oat tferaafli 
4aatar l«i aaakaaga aa4ar kaala aaaAltiaaa i f Aaatariaa taaar-
paratiaa aaaara aalr at tlw ai ta ia i iaatad i a ( l U r n ) . fa 
iHaaH tHia tlia aaaiibatltaia< tatralir4i«s«itiMaa aaa prapara4 aa« 
9mmm4 to OgO i a %atia sa i iaa . flM IMit apaatraa* liaaarar» 
alMva4 tftMt daatoriaa kafl aatara4 aat aaljr a i 0«f l»at alao e««t 
9f «Mi «ii««l«ftt stiiftt of tii« •orr*»p»s«tac lir^of^m i * t«ft*» 
lqr<r««ttiitlioiitt itux) M4 oy«lolMxMio«« (t«) in hmmtmm^ A9pU9m» 
tlon of t i i i t ««tlio4 l««r«t no <lof4it that tli« eorroot •trnotiur* 
! • (X!«IV) tm4 99 «ltft«r«at fro« tb* oa» M S I M M kjr snltMbawa mt ali 
(xurii) (xurixi) 
o.Si 
( » i i i ) (I.) 
illKMiMrl • tUM* (ur i l ) Mw I «•!•«•« aai I ts •twmtmm • • t i * « 
Utl i«i ^f%«fii «Milr«l« • ! i t s apMtrA ta i •Mi^artsM idtn A 
I t «ii« tflioiin to imr* •trufttttro (U iy i i ) , 
OCR 
0 0 
(ur t i ) 
OOi. 
(uorii) 
^~tmrmmmt99ol mA I t s ae«trl Omwifrntiw wrm 9l»t«ltt«d la ratliM* 
t«rf« ffMwta aiid t t «««9 th«r«f«r«« •<Mi»t«ttr«4 «*rti|iiiat« to 
«oi% ovt at^roprtato aoiidittoM for oorfirtac «<it OOM iioofia 
rMottomi oHplifotf t» tomoMo oHoatotrr* fklo INM iono to ooat 
mwUm% oloo too—to la tfco l i ^ t io l otofoo proooMo of m laporlt / 
oooooi ooao ooafootoa is I to t«tottftoottoa mM it OOOM« likaljr 
^ o t tko o«nHMi li«« 00 otftfltlottol «o«ilo t«a4* 
r 
And last ly tii« mitrmt of l i f f f f l i r i i M i r i l l f i i i (» •«• 
SiS9!i9rt»tM*M) • f torted • «liale«i« (t.xnri) nM M o i l «lil«li 
^ostttv* Driig9tt<l«rff t M t iteOMitf to M ollr«loi««l i « »«t«ro« 
t to •troettare (Lirax) follovo trmt tHo MR opootrtw ooaplotf 
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^^^CKED 1996-97 
' n/u' :joi 
~;^p-iOO'i 
This work <l«»ertli«« ta the thesis W M o«rritt4 out 
toy the omiftldAt®, Mr, S»ty« i*ralc«iib« p«r»©ii*lly« I t tiiis 
not b««n subMlttcd for nay oth«r <l««r««, • l t t i « r of t»ti» 
or wiy oth«r »fnlyor»lty. 
(0r« A»4r sSitfiaa} 
i(q>«fVioor 
I Mlni*«t*«ft «tti i 4i««|i cr«t t t« i« tli« ««kt« iM«9tr«U«i 
t r«««lv«i 4tirlBg «r t«a«r» w • r«««8rei» tabular fr«« «r ««fttor 
0«|i«rt«Mit «f Cli*«latry« A«M«U«f iMLoU l9tradtt««« mm Into tlM 
fm«l i i«t l i i t r««Ui« of MrlwaiUft* tMVMtlc«U«M» t tn i»A«««l • • r y 
ii««li laiiMbtttd to iiitt for lmriiltiidil« ialtf«ii««« •<»•%•»* o»«o«r«i«« 
M«at M O odvloo ia otraotorlttc tnio tliooio §mA for bis •iiaroo* 
t«r lot to wl l l i i i i i iMo to « ! • • oo f r«« l r of liio t lao* 
t mwnrtmwi ar 4««p teaoa of f rat t ta4« to ftr* Froaolo ht* £»«aa, 
Tti« ftoti«rt Ptobtatoa t*iybor«torte»t iAvorfiootp U»IC»| for til a 
««g«otom iiMI laraloilkla ottgiaatloiia MM! for ooaa sao lOla liia 
(tf»»otra» f a» alao thaakful to E>ra« Albii siioab mA o»S* Bliaitatti« 
Cf*l&*n*l., I#aiMmowt ulio gaaoroualf aatio aoiM apootral data matIt^lm* 
1 aa grat^fttt to frof* v, aajwaa^ flaad* Dopartaaat of 
GHaatatrr* A,ii«0«» far pr«rl4taif aaaaaaarr f a a t U t l a a . far 
aslaadtag airorr poaaltita Holy a l a l l 9iitmif I alao alaaorolr tlMSk 
Or, «.il« Skamaddia and Or, aaftaall i ih Kliw, 
I t givaa aa plaaaara to iaaart a aord af ttMaani ta 
Mr* Saraadra i>raaad tadaai far Hfta kalp l a gaaoral alMaktat af 
t to Mfiataffift* fUMka ara alaa daa ta ar aallaagaaa tar tHatr 
—pmrtOA^m «M aaafal dlaaaaiiaa* 
r i a a l l r t I m alaa gratafal ta tba ooaaatl af sataat i f ia 
Md ladat t r ta l iaaaarakf «a« Sallilt i a r f laaaatal aaalataaaa* 
(SdffA rtdKdMil 
c o M f i i i r s 
t . IlffWOOOCTIOH i • 4 
a* nii!ORtsTioAf« • « St 
(%) ^•tliotf« of •trt iet«r«l •Ittoidattos • 
( • ) Prmytmt9€ mmtthtmrnB 89 
(a) taatiKMi* c^]r«Mld«« W 
( • ) T«triite3rdr«3iaat1iOMi« 20 
Str»et«r« of idg|itlffi«Nui 
0») nao»g<>rf f t l # » f l ^ , i ^i«ro T3 
( t ) Stroetwro of Uao^poilacNio tS 
( I D st r««tw« of 4*»ft«T^rt«otiioxrt 
9««llrl*iQr f l M O M ta 
<•) Yffflti l if t i f t l f f i4it BMtii. •> 
I«ffiUf|««tto« •§ ^ •tarasMitorol «M 
\^ <-t«r«Mwtoiirt M«t«l« 
(i) iiriii^ifit mllf t l i uiw. tor 
str<Mt«ro t f • »•« plf«fft4tao ftlii«l«l« 
4. gv«»tifMfr4ii uy*i4a 
(t> o i^—fcy^ y— ^ A t i o — f . Ai«M»o« i f f 
(§ • ) t — f •fcorta ^gfif^fca I 4 M I * 140 
immrnGfion 
tnfnmivcnmi 
Tii« w«rlc <l«sertl»«<l l a titi« tiivsis w«« o«rrt«<l •«€ l a 
<i«fui#ottoii witft tiM t»ol«ttoa and oiiaraat«rla«ttoa af tlM 
oaooiKlaiT aatabolttaa of iatfiganoiMi aadloiaal j^ltsta* fHa 4r4iia 
tift«a ap d«erlag tlui aoaraa of this aark wrm aal«ata4i aoatljr 
froa tHoaa fanaral lr taiod ta tlui Ua«at ajralaa of aadlataa aad 
tli9 9l»|<iat ta mmoih aaaa vaa tHa ttot«tlea» i^aattftaatloa aad^ 
In the oaae of aoa «KM|»aaa<la« ttrttotural elaaidation* sioaa 
othor pliysta aot s«Mirally oaad In tHo Oaaal wyatoa of a»dlolo« 
waro aaloetatf haaaana of tlia r«i»ortad laolaU«» of oltHar 
l»haraaaolo$laally aotlva or abiaaieally aaral ao^poaads front 
ralatatf apftoion* 
Taxle «id aadlalaal ^ropartloa ara aaarllia4 to varlaaa 
apaalaa af tba gaaara OalayiyHaa. ftia aaaC laiwialvair lovaa* 
tlgata4 apaalaa ta J|* taaatiyl^ffi abiak p9a9m»999 aatlrlHiaaaUa 
aat lv t t r m4 aararal aa^laiaal aaaa ara atal«atf for I t * fa ta^ i r l i aa 
atahtianaa altraataA al iaattaa iiaaaaaa aa a alatar •p—i** i t 
a lg i t p—m— a tat lar «a i la iaa l praiMrtiaa* 4lao mat^aaaay 
aMaii ava lanraitiiilr ffo«ii ! • OalaiMqrtlw ai^aataa* pvaaast 
tataraattat «t«'«iitaral faataraa mnA aaatnaaa clfaaaitfaa ii«ra 
• a ^ r a ^ a pa«ttta» aa pHarwaaaiysaala aoapaaaia* riui largast 
9 « H af tiM tkaala l a 4avatai ta I I M tatralar«rax«atli«aaf 
tiitgiitiiB«s» (XUir}t • l««i4«ttmi 9i liM stratlttr* of «ki«ii « • • 
•4NipU««%«4 ^ i n * »r«««a«« «f •» tapwrfttr tn alaiMt • t« t« i i i«* 
«« t r l« WMonts. m i l ! • tu t * vMTk ««• ta prtigr**« JultattbwNi • ( « i 
•trti«tttrttl •QUO last on* <llff«r ( X U I ) * Mii«« xaatliWMa ar* a 
varjr t«|>ort«at alaaa of phaaotte aaturot prodtieta abieii aava 
iNiao aaoh ta tli« aawa raaaatly ta» lltaratitt'o oa aaataaaaa baa 
alao boon ravlaaa^ to bring out tbo iatoroatlag aapaata of ta«tr 
«^ettlatrr aad litog«aa«ta» 
(AilY) (XU[I) 
flia taraattgaUoM at OalafjarHii • i i^ t iaaaa doaoaatrataa 
99m tatapaatiaf aHaaataiaaaala aapaata ratartflat tha aaliiaa 
aatara af tlia ladlatnaaa irartatiaa of Oalaofcrliaa. I t luia *—m 
•vim99^9^ ^ A t tlM pfmmm of JaaaraiAla taAfww I t a taaattata 
praaaraar aaalA %m aaaat«ara< aa a alia«atasaaaaia aarliar far 
tUta faaaa alaaa la a l t ^^oa&aat aaataAlag Uw latflaa var la i r 
«f Calory Hum iaophylluai< thoaa aataaoUtoa ara praaaal. Oar 
3 
ii«ltk#r $mmF9^lLm Mttr i t s to«aBopii«ii«tt« pr«««r«or • • i i l« to« 
4«ttt«ttttf «iv«tt In tra«««« 
tm mlt^rmtiWt aaUj^yrctto* dlar«t l«t f«l»rlfiMt«t •tomMHto • t c * 
•Bft in tm mtlff%«wi«tle iirug i a CMii«* I«r*«tt«at ioa of tlMi 
ptiMt 1«(1 f t iu t»ol«titt« of t«o iM« •oi^owiito, Uao«iioriaotto 
( y r i l ) m4 S^allrloxTf 4*i«fT«-trtMtliO]^fUv<w« (liXiril) b««id«« 
«»• M t t o r prttt«ipl«t gl l loiay aar l iar taol^tad fro« J[|j|SffiS£t 
aar^lfolt>> This ooaatitataa tha f i r s t iaolatioa of a i , i * 
Mbmamoyl ottiaaa tmd a flovoao Haviag an alljrlojQr grofa|»ia4 froa 





Tfimittif j m i n i U f «^«fk •<»« • OMiit «r«Cf MS 
l avast i fa ta i toaoaMa of tiM rapartatf iaalattoa of a a i t w i a 
tr iM aaaQaitaiv«>«8 froa alatar apa«iaa« Tha ! « • # r r » t a i l i M 
•ad i t s m^tfl i«riY«tiv«» \ ^ «f«r«3HMt«rol ! • « mtitmmw 9t 
eoM|i«ratiT«lr rar* groitp of trlt^rpMMs* Staa« tlMi»« •o«p0a«d»i 
r««otioa« of irala« la trlt«rp«a« otiaailatrr wora also atadiad* 
f^?mf1?*lfr*ffi Mt»«iy^ff 4« «wa4 aa a par^ativa* altaraUva 
an4 la apllapar tbaai^ aat aaeli or«da«aa aan ba plaaa^ aa aoaH 
raporta* (TliaatlaAl ajraalaatiaa af the drag ravaaladi tn* praaaaaa 
of two prodaatat a i^alooaa (LKWt) aa<i a aa« plperidla* alitalaid 
(Umx}» r t Is tatsraatlng to nota tliat aatfi plparldlaa allcalaida 
hinrf* nn far b«»»tt reported only froa Tlpar 9p&oiii»» fh la , aa far 
mn aoiiltl be aaaartalna<S» Is ttia f i rs t tlao tills tfpm of alkalaia 
haa aean fo«ai<S ta oaoar la otlfter fastitlaa. Ttaa preaaaaa of a 
praagrt sids abala attaatied to ttia aro«fitle rlag also walbia I t 
tka f i r a t «s«liar of this grattp of alkalolda tiavlag a y »y •> 





ni« «t«rii«r of aat t i ra l ly ooeitrriat ]ianttioii«« a^to t96 l 
« « • l t « i t « 4 to elgHt««n. * l a t&o «li i^t y««rs follchniag^ •Uout 
fouur to ftV9 tlMOt th in ntMtoor O«A« to l igh t una tHo 'iittiidbaoii 
of naturaltjr ooourrtng eonpooatla by r,iC« i>«voii «n<l \«1« ^oott 
pabll«h«fl i l l t9T9 roeord* about 130 iKRnthe»i«« tnoludlng dittwrlce 
mtmhmrn, T6o •«»« handl>OQic, how«>ver, U i s t i 917 f Icnrtmoiaii 
( •vo lad lnf flmmf) mn4 93 liioftjfironotds. Tti« ro^tion far t&« 
iimiori««l t a f o r l o r t t r of xatitMonet t» tli«it tfeiejr nr« not an 
«i(lo MproiMl I n tlio plant kinfdon a» otber phonoltos i»«'lag 
«oaf |a«d, i^ r and largag to thraa f i i » l l i « a | Gutt l f«raa« ^or«a*«a 
ima Saatlanaaaaa* Iimttioiiaa oladed oarljr dataotimi also parftapa 
daa ta tba (riiaanaa of 4ttaiaaatto aolour raaotloaa of tiia tjrpa 
aaptarai I n f l a r a n a t i a * fHa a t n i e t a r a l wartc on santHoaaa naa 
not at««r^ %0M —mf mA Hkm a t raatara of mora l l ia waa a l t laa ta l j r 
aatabtlabad throngpi I - r i r •rft»li^gra»hy» I n tna a iUort ty of 
aaaaa raa t lna aatka^a af a t rna ta ra l a lnotdat ion ara attfflaftaat» 
mm apaetroaaofijr %ainf annt ftatpfnl i n a a t t U n u tHa a i * a t l t n t l o n 
p a t t a m * THa Motanaala af santMsaa naa by now baan attidia4 
I n aonatdarabia ^ f i t a i l apantntly I n Ida •mam nf fangal xantnanaa 
Tn tti« fo l lo t i ta t r«vt«i« a l l thoso asfcote 9t xwithMi« eH^alstry 
ftr« <]i««iifi««<l f a • (»•• d a t n i t , 
^tiMHtoftlly xa«ttioa«s etm Da aaaparad ta « i ta«r aaroaiaaaa 
or to t h M r 3 «md .loplifHiyl aubvt l tatad dar lvat ivea l«a« riavoaea 
,tnd l«oflnT(»B«« r08pAatlVf»ly, fhus th« aart»oaxl group of 
xnntHoiKii 1« Ina r t In typloal earaaayl reaatloaa ^ d , axaapi 
tnr «i'>«e r o n e t l v l t y towarSs Grlganrd r«i»gentt rtoes nat und«r o 
nue1*»')|»hlUe atf<iitloa«» t t i» »ln0 wortii aottn^ tiiot Ilia ag/i ici 
r«'rur!tl>>i< af xent&<Miefi to aataurad ooaitoijada Is af duiri>tful 
"^Infnaatio lni>art«iiaa slaca t t aay load to produots otli'*r than 
ttia oolaurfid sAattt / l ldlaa • a t t n , the earlioayl rr«(}Uanay l a tba 
Til ha«i Mtouit tH« saaa ra laa aa l a ftavaaaa and I a t ra-«a I aa a lar 
n^drafsn aaadtni a l t l i aa adjaaaat Hydraxyl lawvra i t ta tnso mi**« 
fha fn^  ati«arf»tla)i l l a a alaaa t** tlM i r l a lb ia r«gloa af tha 
ataatroviigBatla radl at las aad yaatbaaaa ara u«ua l l / a r a « i 
aotaarad ta y « l t a « , 
Tha ^rabloa a f a t raa tura l a laa ldat laa af xaataaoaa^ l lUa 
that af f laaaaaldat aantraa araynd tha aaalgsvaat af hjrdrajQrl 
and/ar aattiaiort f m a t l a n a aid praayl ald« aholaa ta d l f f a r a a t 
aaaltl<>aa af tha haacasa rlo«a« l a tha aara aaaplaa x«itha«aa 
aaa ar aara hata#aayalla l i a g «air ha praaaat aad I t a arftaatat laa 
haa than fa hm dataralaad. 
f i t* et«««t«al • • t b o d * of • t r a o t u r « l • laoKtAtion tmly « i 
fllkfill ot««v«c« wKl oxi4«t iv« 4«graAtttl<Ni« n i« eonrso of %hm 
r«ii«tl<Ni t « ovoMfitlflod Hi" ttie foniot ion of goa l is io ooidi ana 
r«oor<)lnol tram oitxMitliOTo ( I ) oa fusion wlHi potaon. 4« l a 
ftsvonolds tho poottl<Mi «oot 9UBe«ptll»l« to <^Ki •ttoouc i s thm one 
eonftiiiAt^d wi tik the oor^oayl grou^ ond rosul ts lo olocira4o of 
the othitr tfakiico* Tho lotoraodtoto ( I I ) oaa wi^mrgo ruribor 
f to t lon l a two possiiilo irajrs m» lodlo«t»d« tbo prodaots lao la ted 
aa ntraady atatiMl mr« gmtltiie aold aad reaorolaol* i%im I s dao 
t« ttia f r»« t« r raaQttir l ty (B-dl iE#to»« oltaraotar) of rasuretnol 
fi« f»viff«nt tr<m th« raady dooarboxylotlda of ^^ C <»res<*rol l i e 
acid itn<lor altcatla« ooodilions* Ant olsan^era l a alicaU fualua 
0ne H»9 to reetoa hars also ^ t l i ooaocmilaat daaotaylat ioa of 
9oaa m9th'>itft froiqis. ftt« o^ldattira dagrartatloa of xaatbonas 
Inirnlving prasulpHatt oieidatloa fotlowad Oy dostraollon uf ttta 
qutttol r ing with bydrogoo paroxldo I s ao« aal<io«i aoiploysd aod 
tlia strt iotarnt prolilaa I s asaal ly sat t lod Ibroaub appl loat loa 
of sfiaotroaooplo ta<rtuilqaaa« fliaro aaeaaaary ftnrtlior ooof l raa * 




^ I l 9 degrailatlv* ••thods ref«rr«d to «b<rr« hw lost 
tholr laportaiui* In strtMStttrel eiueidatlon i t eaa aot ka oi«i««Mi 
that '^n «Bdi aans np&etr<mmiry ara aufflolent to itMiaraotarlaa 
att«aiit«tM»aaty aran tboaa xmitlKNiaa tHa atrooturaa of mikittkk ara 
not •<!«]»IIaatad Hx tlia {iraaaaaa <jf atli«r faaturaa* Aa aa 
ItlnatrattOQ ona alglit oaafatly oanatdar tba datanUtaation of tua 
atntatora of 4«-mi«iiosjry 3»3««MitiirtaMadto«K xaathoaa ( I t t ) al^talaad 
trm^ MlmXMkM jmkaSMB^ alottt « l th atHar eovpouBda hariat «»• 
aaaa oijriaaatloa f»attani* flia praaaaaa of oMtlioxrt and 
•atbrtaaadlaar fraopa la avldaat froai raaoaanoaa of tiM •eti iyl 
iHitl • • t h r l M * prot<Nit at 9»tT* m4 S«T« r««p««ttip«l]r* A i-it 
i t t«gl«t at a«S9 imd an ootat «t l«62 tmwtity to paalttoaa 2t3 
and 4 ii«ta« avilivttttttad aart tfeia otftar Haasaaa rimg hairing no 
ati«»attttt«ata« ftia oarlioajrt g r^otip of vanth<Mi«« Ittca tiiat of 
ohr«>««n«>a ««i4 ftavoaot^la avoareiaoa » atroag ct«aUl«l«ltait laf luaooa 
on tti«i l>«n«aQoid protoa/protooa pari to I t * tu tno oaaa uadar 
(H»eviimmion thu s inglet of th« loaa proton appears nt «u«Ma bign^r 
tl»l<i thtm thm oetat of tho aorraapondlag proton l a tii«» other 
r l n i aa I t l a avpoaad to tho al i laldtng a f faot of tlirea oicygan 
«ttf>«tltaont«i In th ia r l n $ . A l l t&aae foatures oan, tivwrnmr, 
b0 f^quallv <^©ll aoeflai4io<J«tt»«l I n thu) a l ta raa ta «triotar<» (IV ; 
an*^  tti#r« tn nn np^etrasoopio sethod to Utm ' vrtiloa oan dtstln^^ulat) 
with a«r t« ln ty l»f»tw««n tb»«i« two a t t e r a a t l v a s , »Ue deoisioa l a 




• Qlia«le«t aHi f ta ara axpraaaatf f a T throughout tha thaala* 
10 
CoMpUttt <i«a1krl«tt<ni of ( I I I ) mttordmd a trtbjrdroiqr 
fitmpotm*^ ^ieh «a« ofliivarf«4 tnto tli9 trlBatlijrl atHar (V|« fia« 
trlwathyl atiiar mm foond to undarfo sei»«tlve dwietiirlailoa of 
two aathoxvlA fa auoh a iraaf that ttia raaultia^ eoapound (^1) 
4*nntain4»d vt«iaal hrdroityla* Wbon ttei« ditixdrvx}r euapound waa 
i»xpf»n»^ to tt«thrl«n9 lodld* oadar liaaie eoadltiona, It atipplled 
a i»«t)ivt«a«di02nr •athoxjr ocMtpound n^loii was aot Idciotiaai witb 
(V) 
(Tfl)« ilnea the ovjrgoaation pattern oould not hava been alt«r«Hl 
In tha 9lt>m^ raaotlaoa the two Mithylaaadtoxy Mattioxy oonpounda 
vtMt ba poaltlon laoaara* IHa partial daaathylatlon raaatioo 
vaa Intarpratad ia taraa af ttia aarltar ftadioia aa daaathylatioa 
of f»rrofaltol trtaatiiyl atHar vltti aalptmrte aaid iMoh alwar* 
lad to altarage of tli« oaatral otiior fuaottoa* fha valldtty of 
ttila raaolt ta tHo vMitheao ooriaa aaa iiaaqiitvooally doaoaatralod 
hf Sobotaaana ot al * la ooaaaatloa oltli ilia atroaturai work oa 
laoaroubla (IK). fHa dlHrdroiQf eai^ oiMid Haa, tlMraforo« to bo 
foraatatod «a olioaa la(Vi) oad lioaea ttia taoaorlo aotlirloaodio«)r 
ooapoaad taolatad froa tlio aatoral aoaroo aoat bo aoaigaad 
•traotaro ( I II )* 
11 
( V I ) 
\n I n f tuvoats , ooaaarftn* • t o . sut>«tltu<9^ts ar« M«i|pBi«<l 
to <ineeirifi posltioiifl om thm b««ia of lAeateal Hitlfts imct 
tiiultli»ttQi tf • » of protons at ndjaooat posi t ions, Vhe iafluonoo 
of i l f f e r # n t onyfAa fanotion* presoiil I n tti« l}«ax«ii@ rlan, on itie 
QhAfsloal «iil f t « of protcNfi* at various ttnuudbstitutod positions wis 
8 
•tiadlA< t^ by nu l lant lno ot « ! • ^l i l lo the i r oaleulat loos ifor# 
In l t ta l l s r l io lp fa l t t u f f l o l o a t <i«ta la now (Wnllablo In t^o 
l l t « r « t i i r o «n sintliffitioo to allow oa« to aostfta tiNi eb«»ioal sH i f ts 
of vnrloiMi pr9t<m»0 Slooo oaty olgbt aroaatio protoa» oro prosoat 
t a flio two baasoao r laga of an tmat^at i la ta i l xaatkwio aa ««ala«t 
t«a aroaatte protont ! « ftavoaa mA laoflairoaa tka Miitt apeatra 
of a«kat l t« ta« aaallMaaa mf aoMaaliat aaaiar to l a t a r p r o t * 
^ro^lMM art Ha « l t l i aaatHanaa liwriag pl i laro«laelaoI typo soba t i * 
t a t loa #iaa pr^toaa at 8 a M T paatCiOM pro 4 l x x i o a l t t« <lta* 
t tafulMli* Tkaa aaa a« i »ot raadt ly 4 1 f f o r a « t i a t a liataaan ( V I I ) 
M i l ( T i l l ) oa tiia Haalt • f IMJI apaatrooaapy aatf I t waa tHla typa 
of anaartatatr aHiali aada i t tftffioalt to dasitla aliatkar 
12 
|Mar« i * t i i ( IK) Ha* Us«ar '^r Mcular •lriiet<ir«* thm protolM 
of the airuotarA of this eo«poim<l e<«««(tii««tljr stretched ant Q9*T 
•«v»rftt yvrm and was ultittatatjr raaotv««l tnrota^ j^ a ayntlMiala* 
)CH 
m a 
( V ' l f ) ( V I I I ) 
( I « ) 
to Iii4» tat f i a t atagaa of atrtietitral worst aa flavonaa att<t 
immflammtmm atieii rallattea «aa pat an ratat iva aoidltjr of ttie 
ii3p4ro«rt tra«|>a In aaalgaiai tlia« ta Tariotia poattteaa* rnua 
tlia f m€ 4* lufdroxrl* in flaivoaaa ara toai«a4 toy i^ataaaliai or 
aa<!l<Hi totaardottata aiUI aaa tiiarafara toa aat^ta tad aadar allttar 
oandtttaaa tHaa aaaaaaarr tw hydrosyla at etbar poaltiona* rba 
HattioaliraMia aliifta la t%a W apaatra ato»affva4 on iatrodaotioa 
13 
• f •o4t«i aMtat* also •fford •vft«l«a«« la tuts wgaat4m ! • a l l 
potrpk«nol« farrlo ««t0ar l« flM>«t twafvl In ••tamiaHla^ Ui« 
p<Miltloii» of in* hr^rajsri groapa ralativa to aaeii ota«r aa«l a 
oarbonri croup, 11 pr«a(^t, and aairii a«a of tHI* tatt aaa aada 
In <l4itaralnlnf tha auJbatltatiaa of fl«iraaalda aad aouaiarlnii* 
The pr»«Mio« of li'-J^fAroty In fl«roti«t «a!9 rotttla«ijr aatabllshad 
throQfh tHa balHoebroalo ablft la tba UV speetrua an addition af 
UCIji* "ipoeliillr tntar«atln;!| aa ragarda vaattiaaas l« tbo reeant 
to 
raport' that tha taat la not glvaa by ocwpotrnds aliaa ttka nydrojQrl 
11 13 fiat n c«pr«ttyl nlda otialn adjaoant to It* i%9 Olliba taat * «a«l 
th* rasinltn of f)«»r«nl|»h«t8 osddatloa and Uaff roaotloti wor® alMo 
iatjortant In this aontaxt* C^ Miparod to florattolds, those n»t>io<Ji» 
ti8V« tiot b«<»n »n «irt«niflv®ly isad In atruotura alaoldatlon of 
ir(»itIionas bdaausa by tbo tina a tiaffloleat mnriier of tboao 
eonpounds had haan Isolatad, NNIH Mid nana apaotronatry had 
4vr9\9pmA aafflalantly to allow oriantatloa prohlana to ba 
aatttad through thair uaa* 
Aa dla«ttaaa4 latar l a aonnaatloa with thalr hlOftaaasl«t 
tha n^rtaaatlan pattam af santhanaa aant to aana axtaat* he 
|Rf«rra4 fran tha nrlttn af t«a aranatta rlnga thraa^h a aoahlaa* 
tian af naatnta and ahlhlnnta patHviqra na that ahlla ona ring haa 
plilaragtttotnal trpa aiqrcanatlan tha nthar haa hygroayla nata antf 
para to tha •nrhanyl* Aa l a va i l haann, aniral* hxtdatlon-
ratfnattnn af aronatta rlaga la a aannan •«9mmm— nad nanr 
ftanranaat laoflaranaa and vanthanaa aiMhtt pyragallol type of 
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oxrifMi«ti«n tout trm m t a n r * / o f tbe t l t « r « t i i r « ! ! • • • « • tJiat tft« 
go««ri>«tla^ typo of iiiaol«ti« i » rotiMir aoro oo—oB l a x«nlk«i«« 
than ftiwoBaa* 
Th* f i r s t tit«|> in tli@ otrttoturo tfltti^dAtioa of a a«» 
Bat<srat eoapoaad ta I t a aaai iaa«at to oao of tti« ai^or olaoaoa 
I n t o nhfofi natttrat prodaota have b^mn divld«(J,in ottiar words oo« 
haa to deelds ahettiar oaa l a diaal lni ai,ta maataratad aonpooada 
•aoli a« fltsvonotds, tigamnm and meay aikntoida or aaturatod 
fiatyayotlo ooaipouada suoti aa torpaaaa antl ataraius* A oarsory 
taolf at th« ''V aitaetrsna of the oonpotmd la au f f lo lont to diat&agttlaib 
bwtaoon thoaa two «(«trft»as. I t I s aot aa ^ekuy^ liowovar» to 
<tlatlnfttl iH botvwai} closely ra la tad a t ruatura l types auoh aa 
ftavofiaSf isoflavonast ootMinrliiat benaoqiiiaooea* furoaouMariaa 
md t l faaaa from t t ioir JV' mpeetrvrnm d i^alata hme t r i a d to 
foratitate ffanerallaatlons of the type that aora fotiad so ti^efat 
t a tarpMiaa and atarolds hut 1» tha oaaaa of the lAova aroaat io 
aoaipawidia ana ta daal lac a l t h fa r aora eoaplax ohroaopborio 
ayataaa tkaa the diiaaaa and saoaaa aaaoaatarad l a the atarold 
f i e l d * l 4 t a r a t o r e «a« a dav^^ haaavart raaorda the uv abaorptlaa 
4ata of a l a r t a aaahar of aoiHiaiMitfa haleoclas to eaoh elaaa aad 
the a l i a raa ta i i a t i a faatoraa of the uv iq^aatra of a a t a r a i l y 
aaawrrlaii aroaat la hataroiqfalea have bean aaaght to be pfaelaaly 
4af taad« ' ^^ The asaralaa has baan aaoaaaafal to tlie axtaat 
that ana •tm raatft ly d ta t la t tdah bat«aan« aar a t r p i a a l flairoaa 
and a faroaoaaaria hat the ahaarft toa a f aanr aa tora l prodaeta 
15 
(lo»« not omtttn to tii« pat t«ra •v id^at ia i n * t / p i « « l eiM^oiMMlfi 
of (tush olmia* Thutt 'or lci«taao«t ab««rpU<Mi band* at 347« a74, 
fitn wi't 343 mi «a(f Ho •«enii«Nel to « furoaoiniarlnt a flarotte or 
a xfintHoito, Thoigli tho«« ir«tu«« In faot balong to a flcvona 
slveo*iti1a, and irary ««Ma«i»liat froa typleat oo^iaiaria apoatra, to 
tha ehii»t«iit fa««4 withi tHa prcrt»l«n of daotsing ttia nttalaaa of a 
now nf^ttirnl pro4aot ttea alnor Tariftt lona la tba -h apoetnin ara 
not auf f fo tant ly raltabl<?* Conaaltatlon at t&a la apeotruw of 
ttia oTwooiOT'^  I n eoatoiaattoa wltb i t a siv «^9arpti<iwi vi»ry t»rt«n 
lantH to th0 eorraot eoneltisioa, rtiua ttie oariiotiyl ^«arpt tan» 
>rovt<5©rt I t !•» not tll«»tort'id by Intra-wolaaular nyJragan boaaiiiv 
$m^ •l<»otroii donation frottt other oiygon f^motiaaa i a toa m^taoula, 
t a Tary oharaetar la t le and dtatiagalahaa raa^i ly liatataaa oC aad 
y -fiyrana dar lvat lvea , i«a« flavoaolda and coita9ria)9* 
Tamlttf to xaatftonaa tha adduoad taitla i ^t^aa tlia uV 
al»«orptle«i of aoiia 41« t r i and tatraoxy^anatad «aaiiara of tnla 
e laaa . ^ a t r l k i n i fantura tbat aaargaa froia a oat^ariaoa of UV 
naniaa of trto«rg«Bntad xantiiotta* la tha eoaaldaralila imttiooiterottio 
a l i l f t oliaafva<l I n tHa • • • • of 1,399-trloiQrtaaatad ooaparad to 
3»3»4 MMthwiaa* Tlia nagnl toda of th la am f t l a auf f lo lant to 
d i f f a r a a t l a t a v l t l i 9<m» aa r ta ia ty bataiaan l t 3 , 9 and 3»3t4* 
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Hill m^ •p<»etr« ftr« rr«« fr^M ttflrt»tgaltl«« Ibat «)i«rao-
t« r t«e |nt«rpr«tnt lo i i ar »;v s^^tetru bat <»reattnt »>r<»t>toas »f « 
dtff«r«>tit natura mtite^ hmvo b««n, i)ow«v«rt r$*«olv8<l to a IttTc^e 
«irt»nt wttfi ft»» I n t r o lactlon of inatrtuieats wltti »«r« ponrorful 
«i«rn'»t«, ^eoordlnf to >f'.f'1 t»i«ory th« ooaplftxlty of duupl lni 
nntt©m t^ r*»l«t©d to the r a t t « <^'^/J* fion t i l ls value I s less 
th»n fi>, t .9« i9^ r>a thi!!> ohasilonl s h i f t di ffar«ne«> tidtivaiMi tw^ 
nr^tontt i% ffmall rni^i th« ooti|>lln4 ooniitant largt* tho speotruta 
ohrT»««i»«! f r ^ f l r « t ard©r ta »0oon4« Tl»i» ««»im that t e n e r a l i s a -
f!'»nf9 r«?«rf lnr t^ io « i i l t i p l l a l ty of iii ;nals vn l i a I n tUo oa»« «if 
flr^it .tr?l#r «tp*»«tr« do tint fiolcj for aecJti'J 'jr>i ^r S;n»otra, ?«« 
o«n In t itlv»»1v' H t t l l d»eli»H«r sucii sp«otrif^ fr^ta the si»Ap« of tfia 
u t m a l h'tt th** tas? i s ren-^efftd 5?ior« c'>«^illc»t«d by uvat lapuin^ 
of tti«f ttutttpt^ts of othor protcMns, Haom ch»atc«l a i t i f ts are 
!)r^Dortl'»iiiil to f t old stroogtii iH^reaH coi^ltot^ ooantmts are 
fif*l<t tn«l0fien'{«fit« A i r boocwes leri^or »» tii« f lo ta sitraa^tu 
Itior^aisow «li@r«as I' r«m«ilnfi oonstaat* s^ a resu l t seoond ardor 
• f f o e t s ar^ tttnlntnod and spootro af ooapoimda at 3T0 iilitB arot 
t f ioraforo, nttofei bottor roaolvod and oaa bo ia torpra lod aooordiog 
to rtiloa vn l l i l for f l r o t ordor spootra. I n otiior words a ajratoa 
o f tliroo iirotoao wlileli glvo r lao to ooi^>to« 4ftc opl i t t ia i i l at 
<I0 ^ n til 11 oftango to mx •jrotoa at 320 or 370 ^ s * fbe eontraat 
ta brooiiilbt ottt atrl lctnftjr I f oa« ooa|>aroa ttia spootra of 
wii^ttaaoao at «0 and aau m* {Hg. 3 and 4 ) . Uafortonatoly 
iRotranonta g/bmm too mt r«n$0 ara not jrot aoMiOMljr ava t l i^ to 
21 
m'^ eoti^l0it nvooftd ordnr iip«otra havn t o b« l a t e r p r « t « t i «i t l i tli« 
J * 
aid of Kpta dMouplInt;^ sotvcmt im<i Inatli«iii4« isi(iUQ«d a U i f t t . 
Tli» jirotoMia of th» <Mfi«t«ijitltutedi bmttz<me ring ^iv© r l » « 
t» n fhfltrp s i n g l e t a t 3»70, H10 latrodsict loi* >f cl<»otr«« dots^tia^ 
or wt tlidir*i%lnv'. «ab%ti t u e a t s aUi f t s t?i« t^l^^nl upftf 'l ' i or aowo-
fl«»ld r«»ji*»otlv«ly an*l :i«*llv»ttae aort . i i l l n , i ( ? r , WTJU ^ l u l l e d tiia 
<»<i^ <jtrpi •!>€ A ?t»M8*i»5r af i<r'J»«'tl<»ii, found ttie^e ^ i i l f t s t o be 
ftr!«lfti*ro« fhlfli faet pnatJlos oii*» t o i i if«r to nome ^Jttunt ti»» 
n«irah«r iin^ jio«ittl»n of ^'teh «iti'4tl nKmts wtt»i resipeot t«» a given 
T \4b<- 3 
•' "'ih-EslI t»eiit« <*b|0l'4af v-^ l'i<*'» men'i it04 in pjtn tr<fm h*-^nM^ae» 
i'-> ' »o!'itl!;m of ti»»n?f»n« l a i^iiCl,, at)«',>rt> t^ -it J . f i , ai'^ativ---
«lr»n imlieiit«»A *» »*hl f t to law«r fts^ldU 
^(ibflitt ta»t i ta 
w»'f 
• f -a l icy l 
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A« an •««iqil« of tli« val idi ty of tliotr gonoraUoatioao 
tfi)« Authors h«r« eoMfiorod tho obo«rvo4 oad oaloulatod valtaoo of 
the QboMloiil shift* of tona nroaisitlo protoao of »or« oogqilox 
34 
m<:»l«oal«9« Thoo for tho q«ilR<Mio (X> tho ealoulAted value for 
protons at C-4 and 0-3 wrm 3*33 and j .30 roai»eetlv«ly whleh i s 
ti\t*n^ to the obsorvod valu»« 3«0Cl atid 2»90 ra«p«ctivoly. fha 
"f-m «|)«<stra of !!ranthoa«a iuro also atit>J«iot to g«a«>rall8atloas 
'^inennnm^ ahovo tm^ tahl# % ooll»oti» oli«^leal shift* of protaas 
«f thf» lennth^mo nuolnus. 





















tonfvrefiotff r9 f l ' l t i «« «i i loh «r« pr«««nt • ! t i ter as •!<!« ol iAlas ur 
Ar« erot i«0( t w i t h a l jaoe f i t t iydroxyta t o add an adcUti iMiel s i x -
«<»t«n!»red »iet«r«ovcl |© r i n g t o the jKtttiltioii« auot@tas, t a t r iaL ia^ 
foa t i i r a ^ f n n t d r a l t y 'Ooar r ing xantHiooas £s tii«^t i sopr«oe res lduos 
ar# Tf »i«oh 9ior« fr«f|«i<!int oootjrranoe tUa« I s th® oaao w i t h 
fln(V'»«ol?l«i, ln<ieed t i ia l a a j o r i t y nt xmittam^B is. i latt&4 Uar iog 
th4» l a n t t ^n year?* are o reny la ted ano t h e i r ,»r0iayl r ^ i j i ixmn ar« 
ff»»i»r» frff^im^irttly ffyoli»»<Ht wit f t t h ^ ttroaBntiin r ia, i . to cJLvn r i ae to 
-astr-'jct-iri^a r»f i i lni scant o f tn© pr-i'Saots '">f ;*lin»tooii«ffllcal reaet l (»u«, 
'^ no rt'^rll^st extmiApia o f t h i s cta«9 s»f eamijo-jii.js ar«? ta« ><;»relllOM 
^ , t * . n o r a l l i a ' C CI I «ni? ^a«^«»s4o »o*<J ^ \ I i l . iMOutHur pa in t 
«f*»rth «tr<»ii»ln'. f i^re l » tsiat t»> fJat« only n few furmiiixantitotteis 
Hav« hnmt rap'Jrtf^d whereas f ' l r ano f lav ones and ruranocaun(yria» ara 
» f ratf»«»r ooMwaii i ieourraaoe* Ti l* 3 « 3 - d i a e t l i y l a l l y l a ide ckedn 
•fflr l ia f irenent a t my p o a i i i o n but are r a t h e r «ore oooMonly 
attatfliiMt to tna t b^QKeae r i n g ati loi) baa ;>t i lorogl t tc i t ta i type or 
t^itygmmtion an4 t h l a sakaa i t d i f f i o u l t t o d l s t t a t u l a l i bat iwao 
3 iind 4 prflHArl eo«pouada baoa^j^a the ot ias ioa l a i i i f t a o f 3 aad 4 
p ro toaa are at«oet I d a a t i e a l * 
24 
HOOC - ^ 
in) (MI) 
^ prcMilosi of thts •&mm kind i» •nootmt»r«d la the struot<ur@ 
ftltiol'iattofi or xmitha«i9flf in wtiioii th« 3«3«>diM«tliyl«llyl sido 
<^aln lift* tMKtffrgono oid<liitiv« oyell»«tioii «1 tb the adjaoaiat 
3T hydrowl* TtiUD onajiix»atboii« mt^ hove elttier of tli« l«o 
liosfttbU •truQttiret <iCfII> ana (XIV) «loo« tli« t ia t l^t of tti« 
•rottatle proton at 3*69 o«n b<i «i«tf»*d to ottbor tbo 3 or 4 
firot<Ni« In tlito onto tbo llaoiir atrtiataro (XIII) vn« f«roare<i 
•m tlio bonis of yooitliro OlMifl toot ftlvoa by i t s aonoaotbyi otbor 
bttt 09tM «li4Mi tbto toot to oorrlodi ont indor ^»ootroa«<^lo oonirol 
Ito vo l lMty to not «It tbnt eortaia* I t to fortoaato tborof«»ro» 
tbnt naotbor aotboi oslnto nlitob aoatly ^otlacalolioo botvooa 
tbo two attoraattvoa* fatro()a«a« by »lortlal ot at* la 19«r 
I t boo boon oimtlod by «o« to a largo aiii*or of ooapowiita and 
•a ana bo aat4 ta bara ataad tba taat of tiaa* fbo reoonanoo 
of tbo oQ «prataa af tba abroMMia ring appaaro at about 3*00 i« 
25 
eoMpoiinds «ltlu»nt m sAJauMttt pHwieUtt tgr^roiQrl* fr—tm— mi 
««nli a lijrdroiijfl, r»r r»«a«Mi «lil«li ar« s«t |r«t • • r t « l a t {j»r«4ttO«« 
ft »tir«iftfii*tto 9t!lft to «S»9ttf 3*»» nlitoh ! • offcftt toy M^ty l f t t iM 
»9 that mi« «l»»«rva» am apfl»l(i a^irt of tii« doublat or this i^rotoa 
of fri>o«it 0«2S «^«ii ^ « oiiaetrft of froo {>fii«n(i»l aaa the ae«t«t« aro 
<»<3inp«rod» tiko dotgbtat of ta« eliroa#a« & -iprotoa 9X{»«ri»aooo at 
tfio oimo tt«« a diowafi«l«I irtilft of saaltar ao^altiid*. 
( t i l l ) (3ttV| 
JUBMASBSiaJUZSSIlMUfi 
Tlio proari raal4aaa aro aot ttoa o«ljr aaii^waai^lo aat i t laa 
attaaiiotf to tka araaatle Hmg9m A larga awitoor of polypHmola 
hara baaa Iaatata4 aa C- ar o^gijraaaiiiaat o<^ljraaat<laa baiag 
attah aara aaanaa thoa tlia O^glyaoaltfaa. 8laal4atiaa of atraotarao 
of tkaaa flroaat^aa raqatraa tta aatatoltalMMat 9i tHa aatara of 
tli«» oagar aatatjr and t ta aatat af attaalMiaat ta tha paljrpHaool* 
Tiia ft rot vantliaaa gtraoaldat Manglfarta «aa l a t t l a l l r vraaftljr 
aoaat<fara4 ta hm m o-gljreaarl aaapaaatf* I t ««• latar aiiaaa to 
26 
6«r« t t r t io tw* {Wf)» Bim99 tli«a, and •}>««iall]r dMriag tiM l « i t 
f«« r«ftr»» • «ttift«r of santucni* fljr«<»s|4«« li«v« »••« i»ol«Ud* 
or partloular liit«r««t li«r« t» tlmt 911011 glreoaltf** «p^««r» to b« 
41«tril»«it»d •Alnlr In tlir«« gtmof of a^ailnaMoMi fwoiljri 
^«orttii« g(MittiW» oo^ Conooora* 
T»tr)tfiydro«<wtfa<Mi<o 
Totr«ii/4roir(iniii^i««i aro o U l l ofiMi^Aratlvetsr roro. iflio 
41 
gtrooottfo •••pootrooirio (s;/U r«|)<»rl«a i>y iiOfttott««ii • ! «1 
eontolMi ilio tmir«ky4r9mmtHmui aooloiM la I t a ali^^loat fora* 
flio 4i«ap#o«raaoo of aroiaatio iriiaraotor of oao of tlio two Ooasooold 
rlttgo • f vaMtlMMoa la a foaturo alao of tiM •oaplox ooMpotaida 
ttko •orat t lmi ( n ) aB«i gantooglo aald (XI I )» la •oro l l ta oao 
of tho tlir«o iNroarl otdo olialtta haa (MKiorgoNo fualoa vltH tHo 
aroMitto r l « i to givo rloo to a 3»8«totorololio«a«o ajrotoa. mo 
propMNioTMioo of oMli MtttliOMoo to aoto«*rthr oiaoo o la l la r 
oo«fO«Mla novo KOt %ooA aaoowitorod la e)ir«»o«oa mtA ftavoiioltfa* 
27 
In a so}or ntSirAitod towards aa und»riitttnillni of the fonta-
42 tlon of mmh oamptex »yt*m» in tiiitur0, u i l t in^i anu ;>otieiuaaaii 
h«v<» d«aiMii»tr«t«"I thnt 5,6-<ll«tlyl etnor of Jacare^i'Jin ( W U ) 
whoA li@int«d m 'joitio^ d«0'siin far H hours ^IYAS ri«« to 
|ROAr«t]A>tii wItH ft Uritlfpii ayeh*tt»x9ae systew ( x y i l O niallar ta 
that of «ori»ltln». Till* reaotion «ust b« Interpreted ta ttio 
Itffeit of «artl«r flndlnn* tikat tli» aia« «i&ala of 0*allyIO]Qr 
»iKiilh«i«s «lgr«t«« i»r«fttr«attiillf to tM 5 ponltlmi dtariag oi«t««a 
r»iirr»Bi4MMMit« rbc» "si^Miiiwiit «t«p is ite« til<ii«*4ld«i- ad^ltioa 
of t)i« «t«« ttiiatK 4oi*l« to<ia«i to th« dl«ae ojrotoa (XLX) doaoratotf 
lA tb« roMtloa* In tptto of ttio BKvmtity of oOB4itloa» tbo 
HlOfyMfliost* roMtioa Mir tttllmw • ointtar ooitroo* ft i s 
Intorootlag ^^^^ ta m ro«o«t eomi««iloattoa tlio ••»> aattior* roport 
tlio otlMlaotloa of • l l^loxr oldo «ti«ln troa t«a«>dlallylox3r 





Tli« «ro««tlcs eoapoiuKis oeourriog io a«ttir« |>r«s«itt a 
bowlldttrifig •tritet«r«l 4iVffr»itir witli pip«r<m«l» arsvlUaie *oiil 
«a<f «l«pl« pii««(»l« r«fir««MitlBc imm maA of il9i«» i i^«tr)«i , gris«o* 
fnlir»ii«, Aflatoxias Mtf «or«lUa(i tli« othtir. la «i^ii« of tlieso 
otruetaral vnrlatlmi* tlioy ana km tflaaoifiod la toraa of tvo b««i«} 
anti^olle patKiwojrot oa« otarl lag froa oaruohydrmt^* i a vUleli Itio 
kmf tttt«ra«<)lnt«o ar« ottllctalo Held, plsoaylalitnlao and claaaMite 
4iotxi (Si^eiM t ) , tHo otbor firoa aootio l^old in niiioli polykotldot 
of varytaic 4^«la loagtlia aad foldtod appropriately for the forna* 
tlOQ of tHo t argot aolooalo aro tlio iaao<ilato proooraora* ib i to 
i t to aot poaoiblo to ottabUola aHiob of tlui two pathways ia 
Ofioratira ia ttio bla§oaoaia of a aattiratly oaoarrias aroaatio 
withoat raaoarao to datailad atuiMoa altti labollad aaafoaada tbo 
f i r i f la of aaat aroaatfta riaga aaa ba iaforrad froa tko aitaa af 
o«ygaaatioa« Thao i t aaa oarly aoaala4a<t tiuit r lag A of flo^aaaiaa 
ta «ariva4 froa aaatata baaaaaa i t iairariabljr aaa pblaragitwiaol 
axygaaattoa aa<t riag » froa aarbahyArataa aa I t aaaally aarrtaa 
aisrgaaa irt 3%4* naatUaaa, Tlia aabaa^aoat gatalla« iavaatigattaaa 
%r Qrtaakaali prari4a< a i ^ r i a a a t a l J aati f laat iaa af tkaaa «iaaa»* 
f t aaa* Slatlarty Matkar ralatad groap af aataral ly aaaanriag 
aoapa«ada» tha aaaaarlaa^ tr« 4ariva4 firaa atfballtfarwa aklah l a 
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rh«ny lpyn iv l« 
' ac id 
lip' 'tlnillf 4'M«tttM • i»»«sta ««t i 
31 
ei«fiiii9l« ««l' l«* 
fli« «aMth«M« ts«l«t«tf troa mil iar piMits snow ttOfi»ld«r* 
iil>1« varlatlott in tii«tr tifdroxflatlmEi p«tt«ni but oa« of tli« t«o 
rlnflEit ««(i«llr tea* phlorogluotnol siibaUtutioii and I t s origin frow 
«eet»t« ls» tlt#r«for«« to bo oxpootod* il«ooat work «|tb lobellod 
ot>«iiaan<i« l« in hnraony «itb tbo nssmi^tloa tbat xMitlio««n, iiito 
ftAVonoids, aro of al»i<l Aoctnto/obiklanto orifiia* fiio ttootnto 
9r|{|ln of th« phloroglueiaol r ln t of g»«ti»in iXU) woo dontons-
tratod hy Floim na<l M«ttis^^ in I»d4 anti tiio invalir@««fit of 
fthlklmio noli) v ia f»tieaylalaiiin« wan brau^bt otil by tb«i work of 
niifitKv rmii )ij««ls» Barton*a aaggoatlon that xaatbmios are pro i^ucodi 
'^f oid<fatiife eomnling, of ^ioxmoaatod b«iiae<^biNimi«a roeoivod 
ovfmnniMital support fro« tbo work of »artoa ea4 ^oott and wbila 
in T i t ro ntndioa by Uovla att4 oo-workora^^^ providod furtber 
«vl<tMMi« far tbo oorroetaans of tbia vi^m, rm ortwnaion of tbo 
biafltaotio naboao boonMo o^^ooanary unau outurcKiea aa<i oatbra-
ft^aaaoa noro oliawa to bo i^rooaraora of soao fuat*^ xaBtboaos* 
(m) 
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A««tli«r • t t * l f l « M i t ^ t » i tm • • • rg« froa t te wru • f 
0«H»ta MKl ti»«t« « • • that tfur&vc *^ »tOf«At«l» of c«iitl««ltt 
( ict l l ) i»teiRjrl*l(Hiltt« nwit li«r« •iiff«r«tf t te ! • • • of two ••rtoo« 
atomi tlaott tlia liib«ll«d «aiiiwi ««§ pr«M»at la tbe x«»tliea« only 
t f $• C |»li*Brl«lattl0« « M «ai»lo]r«4 (SoiiMi« a)* I0 Ii««i»iiig with 
t l i t i f lndlsff di«(ritd«tl<Mi iih<HN»4 tliat oiiljr g«iiti«io aeld ooatalii«d 
tftd tfi<iorn<irttt«d radloaetlvltr* I t ! • also «orl^ notlaf la t l i l t 
eoatavt tHnt pblorogloalaol I t s a l f I s aoi laeorparat«4i lato 
Xiintli<m«fi and tha l lakla$ of tiia atelklalo aeld darlvod rlag to 
tti« rr«i«$-"«rfirlc of ao«tate oarbons, th#r«for«, ooeurs prior to 
f»yclt««tlo« f*r th« fioIytt«ttldo t^ain to phloro^luoiaol. 
,io>»g? 3 







Tii« 1«M • f two •«rbMi fttttM ! • ttotf i<Nr«v«r9 • p r « * 
r»qi i l» l t« fur tiieorip«r«Uoa of i^tiMiyloloatao I n t o jtiHitlkOM oiooo 
Pofttf i mi^a Tnono foimtf that C - t , C*a oad 0*3 litottll«(l elataiiBlo 
•o ld WAS • f f l « l # s t t ] r Ino^rporat*!! t a t o mmntitmrim (XV) l a 
^ti<nrr»(t«» ««piio4»lotd>»« I f t or 3 - C 1 A I I « 1 1 « 1 ptioajrtalaiilA* 
or T»«>eotMi«rlo not4 was aao'ty thtt lai»(»llwd e«rboo, as sitown t»y 
(twirriidfstioiss, «f>poiir«<S I n ttes i»liloro^liieinol r ing and I f 3 - c 
l4iliiRlt«<l o<MS{iom4s wors usody tbs lab«l was loeatsd @ot|r«l|r I n 
tho ti«t«roQjreli« r l B g . 
ihm 9 ,3«dltr l t i<kt«d a-**C p*wota>Arlc acid ( x a u > wt»« 
fwd to t!i« j>liint tho T/ C r a t i o i a tha iao la ted aangi fer in was 
f iaarlr tha si^a a i I n t l « p<^a<niiirla aoid praotarsor wlisn ad just -
«<!ait wan wads far ttia lo@3 of nn« r through liydrojtylation. 
I«al>«ll4»d aalfimio mi A was 'Uso aff icl foat l j r iaoorporatad and as 
axpaotad tti« a o t i v l t y wa@ now looated in ttta philoro^ltioliiol r ing 
(S«|i««« 4)« The ooaeltislott i s otowtotis ttaiat aai i f t i faria i s dwrlvwd 
firo« pliwM9rl«lattia« mt paraHfiydroiQr aiaaasilo aeftd tbrotigti ooiidoa* 
satioii wltb t«o ttaloaato wUts aad that I t t a forasd tbrougli 




! < » ) 
I ffttoit«^!f't 
( m t i ) 
i#il o 
(XT) 
plam%9 ar* 4«riv*4 fr«M» « ^maitlmmom of ivo ««t«toollo |ifttli«aira 
tiio«fii tlHi • t« f«t «iitf tli« 9mmt mmumr i a «M«ii« tft« ! « • (Mit« 
C«t Itatatf t»««tk«r a«r 4 l f f« r froa • « • • i« • • • • • A» acalasl 
t l i t t a l l «ark «• th« Moc«Mi«ft« «f f m i a l »Mitli«««« ^ O M lii«t 
tkmf «r« il«ffiv«4 • • U l f fir«i mmtmtmm 
35 
111* lilogmttttia of fiiii4«it s«itlioii«s pro«««(S« tftiroiicii two 
diotloot patli«mr<B» In <MM> • ninety fol<tod polficQUiio oii«la 
i«^oriO«t al^ol ooiiilottsiitlwi to • li<His<^b«iion« wliioli tli«a mviitmrm 
l9n9 or Viktor to givo A acaftttiono* Tblo l« tl lnotratod lif 
(^•hAiH* 4 !t«i7g««tod for tho t>logoii9sl« of t>locr«flAo (XXIV). 
In the othor, condMiaatlon tHrougb « ilifforeat typo of foldltng 
t«»ft^ 9 to no «inthroQ«/Mithraqulaoiio iatonMidlato utiloh oari^rgottt 
bcm«t «ols9lofi aa ahown and tt»o roattltiag bonxopti'moAot aftor a 
i<lO^ rotation #ilot) plaooa tHo liydroxyl grou^a coneoraoil la 
ovoliantion oloso to ant^ hi other, uoaor$oa« eyolodabydratloo to 
vnnttiontt, thin seli»ia« waa utit forward by Holkar and ea-^oritartt 
to aeooimt for the raeiults (^^iiiaoo by tbe« oa ibo bloj^eaaals of 
33 
tftHv«nt.bmia (KW> on.) oru i l luatratad la ^ohoae 3* faj 1 x«tAtboae 
vfl« I n i t i a l l y laolatod by ii«uial at al and glvan blogeaoUoally 






( « > 
m^fiojt f roa 
tW o 
3. litag •oisj i iai i at (« 
Off 0 OH 
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tte«r« AT* fi«fliii{i» *$th%w {i«««ilitltti«a «ifrl«ii v i t i • • • • to 
tifi^t a« M4»r« vork t« amut In f l i t* «r«« lint ttm wnly d«tail«4 
• tnKif vpmrt froB tliQ»« oltvil ali«vt ttonflms to tli« • i^ t t tag 
^Attera mA tti« bt9£«att»l« of r«v*ii«llta ( i t ^ l l l oftoars «Uo 
throttgli m mthmmt lQt«nMidl«t« «aa ito«« aot lavolv* Ili9 a««id«a« 








<l«Hv«tf frOK Mtlv«t«<l «B«tl6 Mid Uiranili atv«l<HiolM«mii«* tli« 
ST 
oxlit«ttT« erollt«tlmi to ehroMMia po»tiil«t«4 by at l i s lias li««ii 
rentliMid In vitro with tho b«lp of u&Q in li«ns«n«* flio 
r^ rmn rins «« Mtntad oarllor io i»f oo«p«ratlv«ly rnro ooowrroneo 
tn vnntlionod tHottgH vory noMUNi amomg, oomarln** riioMi «ro HIMO 
of i»opr(Mi«ld origin amA mrm boliovod to bo dorivo4 tbrouniu 
Initial opOKtdntion of tbo oido frtinin followotf by anion nttn^ 
nnrt •U«in«tinn of nootono^"'^'* (i^ ebone ?)• 
ill i»°"ii M M L — > 
<MI 
^=^ a7*"-»s* c u 
msom&im 
39 
GAmmtiJum ffiotTiAsifii r* ANoeis 
fftsttd tr«« (NMiiirrlag in tM« •v»rgr««a f«r««te of vcsiara gli«t» 
froM ^]ra<ir« to rr«r«ieoro aii to «n olovtttioii or lOi^ foot «ii4 
07 
<m tHo liainkft of rtvoro Mid otroom* ^voa la I t o aoturai tiitfiltott 
nowovor. W o g ^ r l j i f f f l d ^ l t ^ f f l ! • » rar« tr«o aatf oborooo oao 
eoaoo aoro«« an aboadaaeo of Cg|Oft»y^ffi la2BilK2i»i ®oly oa« 
^t«mt of C«lopliyHq« wlgiitiaoiia was si tad durlag a t ^ a e vwetc 
oollaotloa tottr of tlio foraot ragloaa of ooa on ttie soutn^ooat 
coast of fadta* fbo soaroltr of this plant I s ulao rafleotod la 
tha t i taratara s<irvar «iil<rti siiows tmlr ^^xft^rf vom to liava toaaa 
doaa on i t*® ^mfM ffj^^ffly^af Iff^gfyUflj «•«• * • • « atmltad bota 
ta latlla aad steraad.***^** 
Kxtraattoa of tiia boart wood of ^alaiytarUti aiaat^aaaa 
•allaata4 fraa Ooa la . ^ l l » jrlal^ad a UgHt rallaw aasqioaad, 
af i*t«li« aftar aataaaiva oiurosatagra^Me pivl f taat iaa aa<i ^Kfm^ 
ta t l taa t loa , i i aa t SOO «g «aa oUtiiAaatf* I t mm akayp aa l t la f 
aM fflfa a ^wmXm afiat aa tl«o plaiaa tmA aaald^ taMraffarat ba 
aaaatiavai para* ilapoata4 alaasatary aaalyata %m% fa i r ly alaaa 
valaaa ff*r aarkaa m€ ftr<iragaa aat ma faraala aarka4 a«M froM 
thaaa Al^ i mm% liava tha «alaa«lar aatfUt la«laata« toy l ^ m»— 
mtmtwmkt fkaa far QaTt*M« B«»»0S5l| aa ttoa toaala af aaljr mm 
40 
•« rgM In tt# •«aiiMB4« mm hm CbS*tt, WmUUt ^U i l « l t t»U*»» 
• » • «« i ««v»t«p l«tt ««t««ttl«r f«r««lft«9 <}(^a§^4^ ^ t ^ i O ^ i v " ^ ^ 
r«4}air» Ch>T4,13t fl«T«M «id C«Ta«7tt H«S,44t r«a|^««tiv«lx. fli« 
li«r<NHit«g« •rror l a •artiatt «0i4 lQr<irog«i ! • tlimi vtt i i ia Uw «i i i^t«4 
rattgtt toHt t n * walMttlar wvlglitt $M ar 398 ! • iao««piilllil« wttli 
11^* at m/9 «II0« f!i« otiiar pasaltota ooabiafttlaaa trm ^j^^^^^f 
^37^99^9 ^^^^ oorrvapaaa to C»73.90» il«9,aO «id 0»73*1T, ii«9*99K 
rm9pm9Ur9%f0 Bat Ilka aolaaalar foraala ^^^^^^t tbaaftli i t givaa 
tlia l»aat f i t wttb a^ar lmai ta l valtt««« asala tfeea aot liava t te 
r«qttfr«<l aiol««ul«r ««lgiit» I f tlia m/m 490 ptm^ Is attribat«4 ta 
aa lapantyy tlia aftaaaaa of aar paak at a/a 440/442 aorraapoadiac 
t« tha mar a foraalaa la aat aatfarataadabla* Itiaa tHa eUaaraf^aaiT 
bataaaa tftia raq«Ara9 aolaaalar aatgjht m4 tiuit aHaaa lijr ttia aaaa 
8|»«atraai9 tboafk mrni^ laaa aittt tliaaa fwnialaat raaMitaa* 
?a «a«l^a atoaat tiia aaalNir af a^qrgaaa l a tlia aalaaalaf 
tHa IK apaatraa ( f tg * 1) «aa aMaaltatf at tliia atafa* flM 
a^aatraa aHawa lif^Mi k r ^ ^ i y l t a tiaarpttati at 9119 attd v a i l 
9afl*a9 aaf%a«3rl l i«4a at i f00 aiM 1949 a«*^» flM toaaH i a ttoa 
a»«a»9 flaw af tka l laa •arktac tiia 1949 aa» Haattf ta aauaaliira 
af m% vara aar^^art graap ta tlM aalaaala to«t i a mmf U k a i r 
ta %a iaa ta tha maarptlaa af a aaaji^atatf 9a«91a IKNI9| aa^para» 
far iMtaaaat V CM at 1990 a«** l a a«M«i9«t«< & ^laatasaa*^^ 
f a M a i «la atvatali aa9 9a»tii af tiia i f t f ra^r i ia 9aMl t a t * aaaiA* 




f«r two tt»r« •^§/mm. Wkgl9 tM» ITOO «•'* ' »«i« • • • wily r«««lt 
froM iM «tMi «liiita or olx Moa^oroi r l i i t oarko^f 1 , tHo Ii«i4 ot 
t«4S ««'*^ aior lio tntoriirototf to «rlso oit)i«r tfm * fllioloto4 k^Asosrl 
groa|i« «liloti ««ot b% firoooat olaoo tke ooapo«Hi4 sftvoo a ^ooitiTo 
forr ie ronottcni, or « liiiiso- ^ -i^yroiia aototf oooli as l a flavonas, 
laoflaroaoo vto* Oa tHo baols of t M i*ova ooaaltforatloaa aatf tlio 
aiol9«cil«r foraata ^m^^*^^ tiio roaatataf oiv^gaa to a oat aaaigaod 
to on ottoor fimottMi aaoH ao iriiroaoaaa* flovoaaot looflaroaaa oto« 
fli# ptieaolio nataro of t«o aydroxjrlo «ad «^«lation of oaa 
of ttieoa vlth th« oarbof^l Is •vidaat froa Uio faraatioa of a 
«oaeao«tata. Tho mu of aoaoaootato ( F l i * 3) oltovs oaa aeotato 
aotfcyl at t«70 mA m protoa la tlia offa«t« S la i lar ly traataoat 
of «i« aoapnoad with dl«ao«attiaao gara atnaoactlirl atlior «toi<rti 
rotalaoi tlio poattt^o forrio iHiaatioa of ttio o tar t la t aatar la l * 
a u l a i t aoaltf » • i^olatlaaa to 99n&k4*w atlior faataraa of tlM 
mn apoatraa of tlia aoaoaaatatOf tai« adtft of a»a8 to loaar Moltf 
of ma ataglot of tfto aroaatia iirotoa tlk9w t t e t i t l a aast ta 
tfto liqr«ro«rl aMoU ia aaotrtato4 aa aaotf lat iaa af a para ^«ro«r t 
aora«llr raaalta i a largar par««a«iotia a M f t * ^ ^ 
fko W apoatroM of tko aoapaaai ( l i f t * i)$ alUak okaat 
aairtaa at MO* M « , SOO^  t i o (tl i laat ahoa aoaparatf i t t i i tka aat 
af ^ a a t r a af flaraaaa mA taaflaraaaa gftvaa i a • i^atoMitia 





rhMMM tliftwti • « • • r«*«rtil«»M to tiM t r M t r * •# lMf l«ro««« feat 
tlic ••rr««i»«MN««« VM »ot « ! • • • •••niiPi to Joottfy MaiiMpttM of 
m t«ofl«r«»i« aa«t*tt«* »!««• xantbrnio* Uko i«ofl«rMi»« tdr* 
kMtoat t r elir««o««« A ««l««at« of t m * trpo io «loo ^ • ( i i l i l « , 
Cot^itflfloa wttli tti« opttotro llototf to tolilo t !»# lio«iv«ri not 
of ttitoli tto« tB»e«Atio« of mil «14« • • r la t iono ia tli« cdiserptioa of 
at fforontljr sutootttat*^ xintbosoo* tlio slroag lAisorpUmi «t 
330 im, ha«r«ir«r« 4«»«i<Ss « ti^ asogrt ^ro»oplioro Mid oa «iu^ tbo 
por«iil ttnoleoo of th« oom^omd •Mil' b« tbat of tooflanroa**^ 
obr^ BMMsoo m<S slac* tboro i s U t t l o lat«r«etloii «oro«« th^ oarDonyt 
srotj!^ bdtvwiM tb0 two boasoao riatOf xaatii«Hio»» 
Hie «o«>la«d oviaaaoo of ibo I M aati UV Oiiootrtt« tti»roforft, 
«b«»«o tliot tli« solaealo baa ftva oxsrgoao aa<i boaoo tbo foraala 
^3/^ai»30^4 ^""^ ^* b '^b^y^ aliaiaatatf* En apt to of tb« aridaaoo 
l a I t a ferour* Cj^^j^O. aloo doaa not qaalifr oa Ibo aoloaaiar 
fomala of tha aoa^aaai f4Mr raaaaaa alitab at 11 baaoaa iiM^Mraat 
l a ^menm af tba #taaaaato« bat ayaa&fiaallr baaaaaa of i i a 
taaaapat lb t l t^ a l t l i tba aalaaalar vatgbt abaaa by iba aaba 
a|ia«tr«i» fba bttljr paraAaatbIa fbnmla i f tba paab ait m/m 499 
ft a aaaicbo4 ta t M aataaal«r taa« U ^^^%* fh l a ta aat i a 
aa g—i aa«ar« a i tb Mia e» H valaaa ravaalatf Wr ataaaatavy aaalyala 
(GaT4«§4, lanCftH) m 0jf*)§<>9 bat temm» •t tapari t iaa aaa aaaaa 
•arftatftbaa af tbta aataat* I t aaa bapad tbat tba aabbar af protaaa 
abaaa bf tba M l ai^aatraa aaal i offar «aaiaiva w%d9m0 ta i ^ ia l t 
a abaiaa ta ba aaibi bataaaa tbaaa taa aalaaalar faraalaa* Aa i t 
45 
t o ^ « •OBfHSiOB* 
t t not or ««0h liotp 1» Atvlolag • i»oooiklo otrootoro for tlio 
ooMpoontf. nio 890 itHo «ii<»otr«ri ( n g . 4) io ool l rooolvod «id 
latotrot«« for o loto l of 40 protoaa • • acolaot 96 or 38 ro^oirvd 
hw tko iri»ov« fomoloo* flio oxtro jirotoiio oro to li« ojqpoetoiSf of 
ooar»»« t f an tapnrltjr to OMtoataatlai^ tlio omplo Oat a i l tlM 
• I faula la tte« ^n Ofi«alraa lat««rat« for a «lioto aiari»or of 
protoao «liliA go«a afaiaat tko aooiwiptioo of tli« pj'«a«ae0 of an 
Inpurlty* ilia •aalt««t rlffo of tti« iatngral l« oqoal to sev«o 
tmtta mid tliiii oaii t»« r«aa<»ttiAly ^m»uaod to repratoot ana proton. 
1%o riao of tto« l a t ^ r a i wr«r a l t otti«r atgaala In oitli«r a 
•u t t tp l« Of ttila or vvty oloaa Io taat a«g« 43 aaita or or tao 
btglioat ft old ataglot alUoto mmmt ttioroforo too attrtbatod to two 
•atiqrla aad f i f taaa aaaa avor tho aal t tFlota Ootaaaa g«a9 md ?«40 
••ak of viitoli ««at tio attrt1iato4« o» tma baatOf to too protoaa* 
vofMag ta tkta mWt Md taatuitag iM» oMiiaaiaaiilo protoa ta tkm 
• f i t o t f 9mm kaa ta a l l a total of for t r prataaa* flia aaafaaiaa 
vt th rafard ta tlio trao aataaalar for«ala» tHoraforot paraiata* 
t l ta 9l9mt twm tka mu mp—irm^ tHat Iha ao«paaa4 aarrtaa 
aavaral taaprasa at4a aHataa* s«ala«tag Uut ataglat of tfta 
arasatta frataa at • • • • aktaii riaaa tibmrm Urn tor«a4tak atcaal af 
tm fHattotta iqr«ra«rlf mmf ara tofO M i l t t f l a t a at lav t t a U 

























«fti4n«* t i l * t r i p l e t at 4»tS im o iv l^ml r 4«« f th« • l « t t s l « 
i^MiCoa • ! « y 9 S* ««l««t l i r t« l l r l gr^ap attMHatf to tli« toMMii* riac» 
f a * ••rr»«i^«««laK ••tkjrlwM 4*iilkl«t l a «l««rl]r —m at e«90« fkaaa 
••lo«fi ara faltjr la avaord i l t i i tboaa rapartatf ta t l taratara a*t« 
for iiitrlaiilaala« aorlaatatta and atuiaalla* Tlia part atraatura 
(t^O^lfl) t« tiia» raoogalaable and taa raat af tli« aaUaula aaat 
aariT at Uaat t«a V t V «dla«tn)rtall]rl raalda^a I f t M jii aat t lptat 
at 9»19 and aatfeLrt ataglat* ara to t»a aeaoont^d for. Tkoao two 
CS aatta oaa not b« ottooHad to « tooaaoao rlag eitaor aopurataljr 
or a» tto« goranjrt oldo obaln (rCEK) alaeo tliora is oaijr o«« 
toonavtio aothyloaa, tlie ona ronponsible for tfcio dav^l«t at G.SO. 
Tba pr9mnao9 of tliroo loolotad doamio bonds l a tao aoapound 
aaa ooaftrnad taroai^ hydrogvaatlon wMeh oeottrrod raadlly a<r«r 
aallaniaa oharoool aad aopfiUad a aaaaterdro dartvallva (M^* 496n 
flio earliaajrl aMda of tlio praduat appaar at opproxlaataljr tlio aawa 
valaa aa l a ttut in inpoatraa af tlM paraat aoapoaad ao tliat aaltHar 
^ a aartoaurt »ar tW doaau aoad oaajagatatf a&ta aaa af tliaaa l a 
ta iMM* iar t«« lir<iraiattatlaa« Caaiparlaaa af tka mn. apaatras mt 
tha hr4vaaMMitta« pra««at ( r i i * • ) adtta l%at af tHa atart la« 
•a lar ta t affara aaaataalva avidoaaa af Ilia praaaaaa af tiuraa pra«rl 
a l i a aiialMat Um aitaaiatf la ap aarHail/aarkaaa aa4 mi% la Uia 
•raaat la rtag alaaa Uia aa lUpla la a f «ia aatfelaa prataaa mtwt 
• n^  aa aa l t aa Ika kraatf ioaiilat a f tiM liaaarlla a a l ^ l a a a ara 
aat praaaat l a tha IMH i^aatraa af tfta fer^r^^MiUaa pratfaat* fha 






ftt u t i ^ r fl«l4l« 
(twill) (XXIX) 
fhi« l««ir<9« tii« 611 ciaglat at 8*S0 ta tit* sfi«etriiM of pmrmtt 
•ottpowKl g t i t t t« %9 M«»iMt«4 for* I t t» at too liitfi • valuo to 
Ho «ttHliiito4 to otoflalo «otiiylo and tlM atoaoaoo of ooopUac 
•ttooo •mVf aotlqrla • • ^pMtoraarr oarlioaa. Oao pooo&klo ooiatioa 
lAitoli to aloo nofoAoi loal l r ylaaalHlo ta to a l lot tlM a ia i lo t 
to ^ « § ! • t t w t t y l a •# a aluroMMiaao (IXX)« fko tota l protoa 
•o«i« ta tu t * wttt tM» «p to 40 #Mro«o IHo «olo««lar fovmla 
•oaata«o« ottb K *^ at Old for»t ta oaty U* 
SiAotttaaalt < IC V 11 
(nx) 
52 
result «kMi «h«l t * regiir4i«4 M « s ls t l * wiUtr &• t« f« i t • 
ittxtord of t«» •oape«i4« liMirlttc ^l—^lf r«I«i*« striMtaret* svtft 
«txtttr«« «r« •ft»a ia««p«r«i»l« M I oiiroftatoatrip* m4 m • • • • ia 
fxHat ift tli« ittxt«ni of l«por«torltt (xxn) aii4 i«tor««rlo^ 
f»iior«ioii (xmi) o»tiiitto<i troii ^friftf«ti tiftftf ifit*^* «•* *^ « ••t'wa 
rotto of tliio i^xttiro bo«a t t l iii»to«tf of H i tiM MMit opootrtMi 
«root« lioro off«rr#d no liidtooUott thot i t «• • • atvtoro* gjctoji4i«§ 
thl« llii« of roMOQlat to ttio pronioa la htmi 414 aot toad to oar 
rna«<>a«tolo otraotarol looawra aatf rot tao WAH i^ ^ootrtai offoro ao 
«vlfi«neo 9t oa tnpurltf to aaloh ta« wil^oular ioa at a/o 490 ooald 
h<» ao«lga«<i« 
(HXI ) (uni) 
iiaotlior paaalMlitjr aMoli Haa to hm laofto« lata ta tHai 
tfta 410 fttt 4aaa aat ftotaat ta H M aalaaalar taa kat aftaaa 
tkvoagii taaa af vatar trm iU daa «aal4 ^ara to tarolM t ia 
9ff«aaaaa t a torl iarr Hr^raia^t ta JaatlDr tftia aaaaaptftaa* ffHa 
53 
of tijjO fro« ^ 1 » givwB M^* • H^ O at ^/« 4tO «ofT«sp«i4&aft t * 
^19*98^4* f t ! • 4tfft<i<ilt ^ovvvvrt «• pat tOfiitli«r • • « » « • 
«k4»l«t4Mi on tli« tiMld of tbi« aol««ttlMr fomiil«« str iMturt* socli 
M ( T t X f l l ) vhloliy t« toei* •xt«att bM tli« ro^ulrod •^••%r»l 
f«atar«ii« ao not otaadi etooor oariatlay. la faat a l l «iteii^»ta to 
4»volo|i a atrtiotyra #it«ii waultf adoomiiMAata a l l tli« fortjr {trotooa 
l«ad to aliatird protoattlooa* Aagr 4oAt aa ragards tiia val idi ty at 
tiia 490 paidc vaa raa«ra4 «ti«i a itigli raaolatitia naas apootnai waa 
«>l>titiR«d, Ttils lAiaiwKi ^^* <»t 410*1403 iiiii«A i« In eto«« m§rm«mmtt 
with th<!» r#<i|ttlra4 val«« 4S0«34a<l for ^3^34**«» 
(iDnctii) 
SIMM tHa a»*ttrata «aaa aattlaa tbta n»la«ttlar f orvala 
^a^S4^t* ^ * * " ^ •snplmatiaii l a f t l a tkat oaa •& ataglatt • • a t 
pn/btblf Ma «ia at mtl^Mit ftatd« l a tfaa ta M lapuft tr md 
kaaawia tii«ra l « » • afpMrast atKaK^a • ! a t tna l * •# •tHar pr«tMia 
of «i la lapart t r I t Has t« hm aaatfpiatf ta a aalaaal* Uiia that af 
54 
pr«p«r «otMi«l«r mtfo^ «o«I« f |v« rt»« %• • t i fBAl i a t « f r « U « i 
• s M t l f M r • ! « fr#t«ns* nio tuptHritjr • • •14 • r i f la»t t t froM i n * 
^••Ittag of ttolircat* osAd for eUrommi^e^wphy or •onld 6« pr««^al 
ta tli# i>l«at t t«« l f« I t Isy liotMV«r« ttt^iiiiliealile bo* • Urtfro* 
••rt>«fi otletcd to th« ttolaeale ta sa«ik « w<ar that i t s pr<^ortioa 
4^^^^ aot irarjr After r«p«at«ci ory«taltlSfttlaa« Ctttarljr « •latlu'ata 
! • la<tt«at««* f t t« lnt«r««tlns ttiat ropertfl of • a r l io r iair^aU* 
gatiott* «n tli« ploat •«ntfOB tli« pr«a«aott of paiattio^ ataarla 
aol4« «»to* to tae ••«4IKI« rmtty aeitia ar« kaows to fora Inolcwioa 
eonfil<i«<»s wttH aroa aati ooyld 4o 90 « i m otli^r ooaitoiiadia* ra« 
! « • • of tli« pr«««a«a of fatty aolda aa aa lapority l a fartbar 
••pp*rt«4 hf •araful aatf oloaar aoratiar of tha aao ^ a ^ft 
a|i««traB of liia ooapaaatf (*i&* *) ai^«b aiiova tbat taara ftSf Jaat 
• la«r af tlio aolaat a t r ip la t at 9»ia tHat aaa toa aaaribad to a 
t«ff«laal MatlM^I s ' * ^ aktlo a a ia l la r t r tp la t at 7«ft3 aaggaata a 
««llqrta«a atta«lla<l to aa ap' aarisoa a«i* satlMrlaBa groap oC to 
tfe* • • f%*«rU« fwMti^a ta a fat ty aald. THa raapoottva latagraf 
t i « i •«rva f * r tlMia« t«a raaoaaaoaa roagjlily datamlaa tko aiaa 
• t i n * «•!< Uikmm iMa«Mi«t« (cts) • •« c U a H * {G^)* f t^at 
t l i ta fenp*lli#^« tlia • • •p^aK «aa aiyatalUaad frMi Mitliaaot 
•mt«rai«4l a l t l l «Paa l a t M kafa itiat ar«at • • I t • ryalalUoaa 
•a t fr«a I t s ••tarftt*^ aalat laa, « i l l aarry tk« • • • taalaaUag 
f f t t l r «•!« •w aal ia aHH I t laar la f laa^ mi •mm lapaftt laa l a 
• • Iw l laa* f i t a l«nia i mA |»i««« * • M tli^ • • • • m4 rapaa«*i 
55 
«r3r«tiilU««tl<Mi« •ff t iUt kln« «l««p«d tk« •ointloa •£ W M I I ^f i ^ 
tmttr M i d lapttritjr. 
rta«lt|r tiM i^liaMit t « n b^iUnd i a Ui« soittUtttt «•« 
«r r t t« t l l»«4 aatf I t s li4A •p««triM ran i««lii* Qampmttmom «f i lU * 
•poetroM «ltl i tkat o%ti^a«4 li«far« tr««t««ttt vi l l i iir*« 9k9wmA m 
• i * « t M i l l « l r«daftll«o In tli« hvlipil nt tti« l»tru«lv« • Igaal at 
'^ •<lf> Cl^«* T ) , Til* • • I t l M f p«lttt •€ tiM pur l fUd ooapowid •«»« 
down ! • 130 frOM l«9*0, • f « t l af aH^iit 9S^ sHovlaA IHat tli« 
o r l i l nn l pl|p«iit mm» m l i i« l«i lon eoapoand. to «lil«la fiirtli«r 
•Tldsse* for tti« <Mirr«ela«!i« ot IHo amitaiHtttoa of forakiUon ot sm 
IfioltiMloa oonplax li«tmMia fatty aelda aad tho ooatyotnd, tlta 
olatnrattf «aa raeofiatltutad lijr orratft l l lalag tli« ooapotaid fr(w 
••thaaot solatlaa to irtilali aatliaatio patal t le aald had baaa adtfad* 
Ttia tCdil •pftotrtta af tlia aa iar la l o^talaad liiroagli tlila a r y t t a l U a a * 
t iaa aat oalr ravartad to tHa ar lg laa l i^attara liat ahaaad a al l i f r t 
aaiianaaaaiit la Ilia tialflit of IHa la lraalva algaal alaaa alatbralaa 
ara aaldoa iparfoatly atolalTloaatrla. TI4« la f t ao doiftt that tJi« 
aoafioaad I n i t i a l l y abtiitaad waa a alaturata. 
fa mr^r ta f lad aat tHa aatara of tka fa t ty atlda aar r la i 
aviT ^ « * • • • ttIa araa aryatat l laala of tHa f i r a t aaparlsaal mm 
dlaaalva« l a aatliaaot «id aftar aNilMgrlotloa olth ttaaoaatliaaa aaa 
a i * | a a i a i ta gaa^ll^al^HMiroMalagrafiqr* f i a rao«l t la t grapii 
( n g « • ) itoaad tHat paUtttlo mi* aoaatltataA tha largaot aoapaaaat 










mn «fi««tri«i •^•««4i tk« plpi« i t ami aaltf t« »• i a tkm aolar r * U « 
4tt« « i ar* MMf t i a l lA r i a « l « i t « i «onp«iiBtf» ii«t«t«a d«oiar«iioUi« 
M l 4 md fatty aatdi .^**^^ 
ffltli tba aotaaalar fomula aov tirmly ••tiau91104 anil tlN» 
aatara af tii« latrastirt atgaal ta ta« mttt sptatrtia aattlodt tbm 
• tr iMtarat |irotol«a am takva op afrasft* I t V M aaattoaad at taa 
oatsat tkat tli« tpaatral f«at«ra« ar« aaa«i«t«at witli a oaroaaaa 
or 0lir<MMnaaa trfltaa and tliat t t eootaiaad daftattsly a y t ^ -
diasthytatlyl «ftd« abala attaaaod dir^atly to ta« boasoa* rlag aad 
I t was «it«« atraasod that only aa« HcNoiagrUo a l ly l io aottiylea® 
grati|> Is }ir»iiaat« ^ t h th* olar l f loat iaa aada id»ove tli« part 
•trtioturo ( t ) a««tfaad aarl lor a w b« «at«ad«d ta (Ti^xiir), (txiC/), 
( ipttrt) aid (iCXlcritU v a i l * i t is aot pa««lbl« to oaftlly 
dtf faraat lata %at«a«« tkaaa atrootara* at tais ata^o tao aiat lat 
of tao arouitla pratoa ia»aBdt tkat tka raaatatag poaltiaaa af tHa 
aroMatia rtag aarrrtag tko atd* aiM^a aa diiiotltatod aad aaaaa Uut 
taa ^ 4 r a « f l craapa ara laglaal l r aaalpiad to UUla riag* T I M 
aaaappaaaa af aaeli a ataglat at t * M rmnwir— fwrtaar taat i t Ha 
praa«at ta a phtaragtatlaal trpa af aariraaaaat aad lioaao tiM aalr 






ffe« i^ ttrt strttottir** (!•«« «li«v« ii«r« %hm wil«o(tl«r for««ia 
U f t with <^|4"|«.^<^t iKAttrMtiat <:|0 t<N- t M ««• r«siiiai«i 
t»«^r««otd sfdA •kitlMi • « • ! • U f t with fo«r •«ff%Mi lelMA «i4 
%•••• tli« n«tol«iM ttf tte aoltoule mmt !)• ttut • ! lMs« • r 
t» t r i i i r i fwt t i<—» A« « l l l ^ • • •» |Mr«««tttlft tlM aiHtosr •# 
iir*t««« la tiM !it«fl*t4 r« i t« i I * • M ^ S I I ^ U Mitjr vill i « l«tr»» 
iqriros«ith«i«t in* part slrttHttr* f lTM • • r U « r tikwrn •m M 
•*iMtf»i !• (xnrtii) mi (xntx)* fii« ••f%«iri wfim ••» »• 
Milgavd « i l r ! • !%• f*«lll«iui •iMvK • ! » • • iccaMM •t i f wm^mm 
• I ttOO mT^ I t • « • • ! »• •i«J«lAt«« « l t i HM i« i l lU HMMI. 
60 
{XXMX} 
Tli« two Y tV •dtwit lqriAllr l groups MT Ho at tMMA ( • lk« 
•iM« oartxMi tttiM or tihilr potiito of otioolUMttt to tho aiioloiio 
a«r dl f for littt otroMitMrM OIMII • • (Xt«) oro osoltttfotf IIOOOMOO i a 
tbe rmlm'tmt rogloa of tko IMK opootruo oao dooo aot fiad may 
aotMao aal t iptot and i t I t hard to botiovo thmt aigaalo of tli« 
too »o tilt BO protoao nFOold ovorlap to at to glir» rlao to a aotbjrtoBo 
• t t t t ly lot iaotood. Aywrt froa tMo telogoaiotto ooaoldMratioao aloo 
fairoar atrtsot^roa oooli m (114) i a aHioli tlio two proajrl aido 
«lialao aro attatHod to ttio OOIM aarliott atoa. Vftila i t ia aot 
yaaatUlo iaaodiatolr to aMifH tlM» aalti|»Iota i a ttoo NMI •ftrnm 
atrttttaro (lUT) Htmm tko Hoar aothrtoao grmipm ra^aftrod br i M 
afottraa* BodoMo ( m ) to tfifmrntH^tX alioai Uf plmm of tHa 
f ipor I t i a aadarataadilila tfe«t olipala of t ^ too a laf ia lo 




f b i U work Ml i ld« prolit«« li«<i progr«s«ttil to t l i t* •toio» 
^ultnu^flwo ot ot DuUUvAuid tHo rooalta of tliolr lair«otitAtioii 
ttio e<Mi^ oiflidl« Wkrnp* i8f*6» tvolatod liy tli«a wtf oiaoo ibo aolt iag 
potttt 1« elooo to thot of tiio poriftod prodiaot obtoiood froM 
< r i > ^ l r n i l f t t f l l l f l i W ••'* *>»• •trootwrol footuroo oro tHo O O M . 
t t oo«No< Uko l r tliot tHo t«o oo^^oiMdo «r« tdoatioot* Jitftoo^iiMat 
oOMfiMrisoA tooK U a t tout «lio« • • r r t o i o«l oHo—i tMo to bo ttMi 
(njt) 
62 
t C O t M B t l f t l t 9 p O t a t 911% t l U l t tfe« f M r « « « a M • ! t « 0 l l ' l l t r t — I 
t r l i^Uta ia tiui 1IM« •pMtnHi <7, ia nM n4o r«»p««tlv«ly) r«qiitr«a 
tliat tli« rtsf ••t l irt iaMs %• atfjMaat* f l i ia aoaalusiaa i s aa%ttr«lly 
»«••<! oa tat aaatgaiBont at tli« qaariata at ••94 aa4 7.30 to taa 
a l t r l t o aatariMttoa ^t taa t«o i4«a aHala* far raaaaas ta aa 
41»att«aa4l praaaattjr* T IM ^ i fpaalt laa af tka aabatitaaata la tlia 
araaatia part af tHa aalaaala aavaaad kjr tfeaa la liaaatf aa taa 
fattaaiag oaaarvatl«ia* 
Tk9 aoBfiaoatf faraa a a«M>aa«tata at room t«aiparattir« aad 
a tflaaatata taMiar m»% atrlagaat aoa^tltlcwia am6 haaaa aaat aoatala 
a i^alatad hr^ftf* Tlia al4a adala ta aaatgaad taa paaittoa aaaim 
bfiaaata tlM ao«aaaed gtvaa a paattlva Qibtoa taat*^^* ?at» 
aaaplatf alt l i tlia aiaialaal aUtft af tiM aranatio prataa aatal»llaa«a 
that tlM aaaaamatf aranatta f iac kaa paiwraclattaal typa af 
a i *a t t ta t laa mA tHa praarl alda abala daaa aat klaak tda para 
paaltta** flMT alaa aarrftad aat a uoq Ia4aaa« aral iaattaa ta 
m» a U r f p a i ( « U I I ) , «raUaatlaa i l t k tHa aa»«aiialata« kr«ra«rl 
haiag aaaaaai Haaaaaa MM ptaiaat a t l t l tft^aa paaitlva tartfta 
aataar* Haaa tMa raaalt aaa ta %m aspaatatf tHa raaatl ta i a 
aat t a a l t r falartMit ta t ^ atraatarat prai laa* I f I t aaa Aataaiai 
ta alraMftliMi ttia mri4i^mB» af tka Uhh9 taat» tHa raaatt lag 
afcriwuat akaali fcava l^aa aaatartai ta aaatata « « Uia paatttaa 
a f tha a laf lata pratasa af M M aiiriaMn amalMKl »afwa caA aftav 
• • • t r t « t l « i « AB a l r a a ^ pala la i aat As tiM ila««aafta«« a Mi i f t 
63 
t * • • I f f b« •«9««t«4 i « tH* • • • • af Ua»«r r««|oti» • • 
(XUII) 
ni« autbort baiv* 5IV4MI oaly otirsorjr «tl«iikicMi to tli« n(Mi< 
oroiaUe p«rt of tbo aol^ottl* and litir* <»r«rlooked tliat a l l tho 
data roportad bf thmt eaa ba aaooMiadatad equally wall ia tka 
al tamata striMitiiira (XUV) , tlia ^'c«{|iia apaotra otfar aaly 




T«tralif4fwsMtti«a«« ar« m «««|i«r«liv«lr r«r« gr^ap of 
a«tttr»t |^«««I1«» mA to 4«t« oiilsr « f«« haer* »««a &««lat«4 Hat 
i « * « g t « Mitf** ( n t ) a«4 • o r « t U » ' ^ (XI)» tkottgii aoro t o i y l M 
(itriHittirfttty» atiio la«or|ior«t« t«traliy4r«wMitiia«Mi aitoloiMi* 1» 
ttM«« otMyittnid* tlM oridatAtlcMi of tlM oido lAola ottli roopoot 
to tlM ^ •Mpfroao ring i t oppooito to that aaottao^ i a sor^** 
vimthoaoao. nwtmtgmin iWf) tboagli aot a vaatboaof baa Agaia 
a aitt itar (ti«f)oattioa of ai<fo aliaiaa i f tHo Mtlqrtoao of tkm 
ooatral r iac t * taicoa to lio tiio oqialraloat of tlio otiior fuaotioa, 
T^ ro aoaitf ao roa«oo alijr ori«atation of th» tido eUaint in 
807loxaattiofi<m« (wigiitianoao) lAoulil aot lio maiogous, i«o* tbo 
oorroot atrootaro bo (xutv) ratlior thaa (XUII )* 
(war) 
ff»a 4 l f f«r«Ma »•%«••• atraataraa (XUV) tmi ( l U l ) 
Isralvaa • •aaa t la t t r tUt yoeitloa of « IM ••HMiQri graap aiaao 
tiMi point of attMlMMat of i M pw&vt i l i * iriMiftM ! • UMNI I l a i 4 
65 
^ m* mn •p««tr«l w^r^mmt tUtt tut tuo rl«g ••tiqrlwM ir««p« 
%m •Mitif«»«i« I s •t l i»r ««r<Ui mi« hMi to • • t i * U « l i « i i« t^r « M 
1« 4»«l|af vlt l i • -ox* or r«(>x« t«tr#k3^r«xMtii«i«. 
As ntrwmty polat«d outf IM« m& •^ •« t r i« of »&tllitiMioB« 
««Mit«ln« four m «tilt lpl«t»« ni« r in t aotlkrlotto* Hoootui* of 
tlietr ttttoolts«at to 99 tuybrldiotA oorboiio «i<l Uio BOOT ploAorttjr 
of tti« ring oroto* ippoor • • tr tpl«to at 7*12 Mid 7»40« I t is» 
of oo<ir««« not poMlHlo to sogr ftf tlM t r ip le t «t bigHor f t old 
orlaoo frott tte« c<-3 aotHyloiio attd tho t r ip lo t ot lovor f io ld froa 
tlb« C-4 ••tbytttiia or vioo«vor8a In o«te tbo otrootiir* ! • aooiMMid 
to be (XLTI)* Th« ooMo orgtaioat l^)pU•o to c-7 and C*^ attfegrloaoo 
t f tli« vtraoturo ooro to bo rovisod to (XUV) . Oao popstblo 
••tliod of dtt t la iolol i taf botaaoa tboiio two otmotiiros would bo to 
•olbjMt tb» paroat aaaiAotltatod tatr^Ardroaaatboao iWfl) to 
doatortaa oxohaBfo aador boato «oaiiitloa«« I f thfta ojq^rftaoat 
war* to alioa tiMit oatkaaga aaaar* oalf at tho aarHaa aloa oaaja* 
i a i a i to tta aarboarl lirai^ (YMTII) t%oa absoaaa of aamaaga l a 
algbtiaaaao aaald aotiriiUali atraoiaro (xutT) , Oa tlia atiMr kaad 
I f tlM •athrtatto pari la tito aarboagri gf^ alaa aaitratat 
«a«ftMPatlaa ( l U r i l l ) or I f par t ia l «aataratlaa ••mutwM at batk 
altaat ttiia ^^praaali aaald aat raaalra tba prablas* fatralgrira* 
•MiMatta aaa aaaardlaglf aratlMalaad aaiploflai tta a»t^ad af 
l^aa^aatta a* a l * ^ l l l aa t ra lad l a aabaao • • I t fanftatod tha 
vafdlrad aaapavdt m sMaa br I t a Hi t ( f lc« • ) ! l a gaad j r laU 





• • t i i *« ld«* iiMS «IM pTMiMt wm t»«l»««« M i I t s mu rwB i t 
t»k9mm§ •j[s»iiMic* mt to^tk H t M M i • • • • m i a t l j r tli0 fmUom • • i i M 
• • t k« •^pl«r«i ta n s l « c tk« MrtMitatftwi ef • i * « t t t a M t « i a 
Mrt«Stlltk«l«IMl* 
(xurit) (xu^iii) 




ia4a««4 • l i t f ta* * StMk tldlfts of a M o t ^ e pratoas of ma aolttt* 
««l«<icil«t «r« eaaMd fi»r [^rttf«r«atl«l fomaltoa of « sliaatii of 
aofB^tloatlr MjUootropio ii«tis««o «ot«ool«o at eortaia oltAO of 
tti« oolttta aolaoaloo* 
Tli» a«tlio4 kaa aot (Nion iMppllad to aay lorgo oxtiMt In tti« 
rt«14 or ximthoaao «ad a|>«olally aot la aortlag oat of a prol»l«« 
of th i t kind, Bastoalli' i t lnvoW«a aaasuuraaaat of baaseat laiittOttd 
shi f t * ta tatraHrdiroxaiitlioao iWUlx) m4 ^olofekaxaaoaa iU) oa tHa 
oaa liaad an6 la st^toiraatlioaoao on tha otta^r. l a tlia abaaaea *»f 
tbo at« »«irtiaro<i Hag nmr^9Kyl group ia a«rlos«>tli4»a«ia tbara «oai4 
bar a booa ao aao4 for till a ttad of i a ta oa arolu^aaaaaa. 
CiMMlaatml* liaaa<i mi Aagaltatfa of tlia liafts«i« iailaoad olilfta oa 
t&a fMiaitloaa of tlia aal t lp lata of tHa r iag aatl^latta groapa of 
«t^l«vMttao»aaa arot of aaaraof val id oslr H Vm aaakftaatias a f 
tha INMSoyrroaa ayataa iMii ^ a aarte««rl V^^ tovarda Umm mw 
• i d t l l va * Tka oiitfts a^arvad for iftffaraat frota«a #f tatralMr4ro«> 
itlHHia aNd «]raloiiaxaaa«a mtm ladlaatad baloa* 
(«U0 W 
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ftiwi • M n* vork^ii out to Tfttii** f iv«a b«lo« ( U MNI U I I r««p««« 




(Ll) ( U I ) 
t%« mn 9p90trm of ••jrlox«itlioiioii« («A6bU«iioa«) in 
o^lorofora mn oiilorofoni^«i««a« (Pic* to) «r« r«f>rodti««4 fro« 
iMol i tlio oliirto la tho pool tlon of ««tiirloao AiilUi^lotd —a bo 
«o«««rotf* THo ofe)««fvotf Tftlato turni oat to no 0«S9 Midi 0«ai* flui 
• • t««loto« • • I tM for tfto C*4 «tt<l 0«4 MotHrloBoo ta tlM 0»7«oao 
o i a p o i i «i4 0«7t 0«*S ««ttrt«aoo t» tiNi G«4«o«o ooaiioiindo «ro 
^•Vtt d*VS m4 9««l» O.at rooiiootlvoty. fko irolnoo l « I l r mimmtt 
• w M t t r ior tHo e«i«oso otrnttiiro • •« (xiav) to tUmi •ofM^^twl 
%r ttO «V14I«IM0 of t ^ M OklftO M OOtl Ml OH niOgOttOttO grOlHi40 
«tO«WIM4l iJbOVO. 
tHo MOM OfMMtroa of (XUV) lo U ooi^Uto M O O M witk 
tkto otmotoro* I t «oo« ttotf of ooiiroot i t f foroi i t ia to kotvooa 






• t r M t « r a l grooi^ittf ( U I I ) aad a r i M tkr*ii| | i • ii«t«Affert]r tjrp* 
hr^rdi«tt vial f t fottmrtd br l9m» of t«e iijrdrefass to s$,r9 a 
ii«tlirl«»« eir«l«i»ro|^rl •«tttm ( U V ) , f»« tbird offara f i t r tMr 
anfiiiart for tiia attaoluiaiit af r«««ittlat t«o jpraayl ai4« «k«i«a 
to tha Mtmm ap terbrmiaad e«rt»oa or plaead adiaaattt to a oarlioiDrl 
grottp or boUi faotora ara praaast* * ^ ^ Anathar aatavortlijr faatura 
wlilefi waa i^ arjr l«trt i<ai i« at f t ra t but bmnmnf alaar la tba U i h t 
of aeoiaaqottat warka ai^ a tfeta aonaaaativa laaaaa of atatbjrlaMa anita 
«q»piiiurtnt in tha ataaa a|iaatroa« tbaaa batat o ebaraatariatta 






f t htm »r«vl««tlr h—» s u t i M t * ^ ^ * tkat tH* » ' • • • « • • 
of f M « r « * l a (1%) aiM/or t t t i»iit«tiT» i^mprmiyl pr«««ir««r» 
S(«>a Mtttl^l, t<^iit«iirt)« U^^^t^MmtwakrAr^wmmthmm {Uf) «ar 
« • of t«s«tt«iit« v«l«M la i « « i t t t r i a l C>l«gfcrHwi SM^i * * * <^ly 
la tti» ladtiui varttftr of J * |^«»lMrHini ara tHaaa aatabollUa 
abaaat* Oar raaatta alao daaoaatrata th% aaiqaa aatara af tika 
ta4i<iii varlat iaa of Caloftijrllaa aiaaa apart froa ilia santUOAo 
mlf f> «altoatarol aad p -aarr ln mrm taol«ta<S froa CalaatMfHw 
iHlgtitiaaaa, tkara toalag aa tadllaaUoa of tha praaaaoa of Jaaaraaiiia 
or I t a praawrtiar ( y r ) . 
(MT) 
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fomd •3rt««fflir«l]r in tli« Umla/nw r«fl«ni « f ^•ralA i a •OMUI iMtfia 
ma in Qoa off tli« e&tmt of McHarMitrA* t% wan oollaotad kaaaasa 
of i t a tmo in Initgaaoaa «adiataa and b««aaaa a b i t tar glrooaidaf 
t i l l o i a * ' liad baan iaalatad aar l iar traa Tinaapnra aar^ifol ia* 
Tti# fiatrolaiia athar axtraet of tba plant aoatainad ontjr iMwana 
aoliibla eonatitttanta af iMab baptaooaaaal * and lp>-aitaaiarol 
oottld ba idaat i f iad* rba ataobal axtraot l a f l a atielqr naai on 
avnfioration of •olvaat fraa aUtab tba atbyl aaatata aolabla 
•atar i«1 aaa laaebad aat br rapaatadlr raflnxiac ai tb tbia aattrant* 
Tba a tb f l noatnta iaaatiribla i^oartiaa aftar rapaatad abronatograftbr 
C«va a b i t ta r priaaiula ablab vaa idant i f iad aa tfttl«ft«t «•»• 24«^ti« 
tbe af tba at i^t nnatnta aol«b&a natarial abawad i t ta ba a 
nisinra of aavaral ptmn^mttrnta vttb «ar ( isa i diffaranna i n i i | Tainaa* 
ffayaatad abrattntafra^ir a«i*Iad tba iaalnttan bf t«a aanpannda 
bbl«b» fmn tba atmn« ftnaranaanaa in tta or Uijbt and aatbnr 
ranbtlanat appanrad tb ba flnTMinld in antnra* 
TinbnparinMa, • • p * t t i^G, bad battda at StfOi i«§0« i fOt mT^ 
i n i t n IK ipantraa ( f l i * I t ) bbtiantinf i t t« ba « nraantit featann* 
74 
75 
Ti^ « maadmm «t ISO Mid aTS M I l a tiMi oy •^ • • I r iM « ! • • p«lat i « Urn 
•MM <l|r«#tl<Mi kot of fur no «lii« • • to tUt •«%«"• «f tiM •oleaitle* 
l a tiia aM« ^^oatnai t ^ loa at n/a Si t (iOOK) « • • i a i t i a l l y 
atatak«a for M^* kat olaao tmo oorrooiioada to tko aolooular 
foraala ^^is^is^s *M>d • aitrogoa atoa l i aot i^roaoat l a tlia aolooalo 
t t vat ooantdorotf to orftM froa tae lots of a i aaaa lailta («u»l«) 
froa tko aotoaatar toa* rao aolooalor foraalo ^^i^^ ^It*** 
a r r iva l at t t eoaatotoat atti i tlio protoa eouat la tlio Mtk opootriia* 
ttio ^mn Mfioatraa (Pic* ta) ohow* otnf lott of aothoay aotHflo at 
A«10« S.SO ta<i aotti]rl«ao«to«]r at 3.9II* Slaoo tao aroaatto roftoa 
eoatniat otgaalw of olz protooo tbero aatt bo two t»«aa«ao rtago 
la tlio aolooalo* fko data oaaaorato<l tliuo for to In aaraoar «ltl i 
tlio flar«solA otr«otaro of tlut ooaipoiaid bat a (ttooer4«it aoto to 
•otai<io« ar t M proooaoa ta tho oroatrua of a doatolot aad a qaartot 
ftt 9»«8 m& 4*80 roapoottvoljr* Staoo tbooo tatocrato for taroo 
aa<t oao protoa roapoattvaljr t M atraotar* aaot aoataaiaato a 
«toabotltat«tf ata«iio aelotr* * aavol foataro of tlM aoapaaa4« 
Taralac to tfco arottatio raclaa of tko apaatroa tko aaa 
prataa ia<iilo« (Aat l a ) at t*Oi l a oiinoaolir «ao ta a ^atott part 
ta tlio aavtaart frai^p. A « a * l a t at ta tk« oaa» aai^pUag aoaatMt 
at S«ao ipaaara ta lio 4aa ta tko aajaaoat prataa bat aaaoptaaaa 
of tbta aaalgaaaat faraaa tka aaaaaptlaa tkat tlia raaatalag 
| ia« i t i«M <• tka baaaaaa f tag aro blaalio« aklirii ta paoatbla aalir 
I f tka wtHr laaa i la i r tmi mm Mitaiaar c raa^ m praaaat i a t M a 






9cit tlii« l«ffr«« only 0M« •• t l ioxr l for tbe ««oaad b«iia«a« 
rlagy Md no aaUvr tiov tUla ! • |il«e«4 wltli r«»i^«t to tii« ^olnt 
of att«olw«iil of 111* b«is«a« Hm§ to tli« r»»idiuil •truetiar« tto« 
r«a«tatttg • t f lMt * l a tli« «ro««tt« m i l on «f tlM •^••trtHi «r« aot 
•xp la lMd* f l i * oii»«rv«<l ooaiiUag pattarn is aoaipfttiiila oatjr vi t i i 
tlia atibatttatiaa m»wmd l a tha atrattara (U f l t ) a l tk aiQrgaaa 
aqaally 4lat i i»ata4 katvaaa iiia t«a fiags* fliaa a i i a a U af tiia 
tkraa 4a«lilal4a« prataaa |»arl «a iiia aarkaiqrlt a««« a « i «i« fl«« 
aiKMiar at a*(MI« a*4S aai a»4S raapaativalTf * l ^ • * » • • ' tfea 
«a i * la t at »« • k i ia« %raaiaaa4 ^r aata aaafiUag af tkla prataa 
at til R««> THa tktaa a lgMla at mm w^mr mtm* ^ f ^^ araaatfta 
raf laa a f t ^ apaatraa ara aaa i l r aaaliaa< ta H««% •«#* «•< a«4l 
fraa k i g i f l a M la law l l a M * flM aalr aaaaaaaata^ a i i a a l af tHa 
apaatraa ta tiM alagtat at ••4a* Staaa t M raat af t M aifaala 
l a ta i ra ta f i r f a i t ptataMt t M a 
y v» i\)v 





The •triiotttr« (UVII) i « fultjr sniiportttd br tii« fragiiMit** 
tioii ptttt«ra <itos«rrtt4 la tlM mamm tpfi«tryM and %hm «l»Mao« of tb« 
«ot«eal«r t « i 9«i9c ! • al«o laitfarataadalila • ! » « • losa of ooo 
•otlMDQrl roaalt* l a tHo foraatiaa of tHa roaoaaaao afab&Uaod 
• a U « i ( u r t l f ) « Saali ••t l ioart • I ta laa t ioa la ^aotiUar to ftatroaoa 
att i i aa '•mm grai^ p at e«i* aai 0-9 aatf la aoaaldara4 to too of 
4lagiioatlo ralao for tlila tn^o of aMtoatttailoa yatlora* ftiaa 
la tHo wmmm a^otraa of i f f f f i a*94*«9oat«BOtboxrfI«i^«tto ( U X ) 
a a o %%• lt*^mm poak fania tlNi kaao poak*^ 
* ^ ^ * ^^1r 
79 
fli« ll^*«tt i«« la %Mm mtmm • f (UTII) mm als* »• tf»ilv«« 
Hrmmtlf trm tli« mfl <U) kr «i«l«fr ultli •rtko-^ QH* «iMi«Mrl 
att1»»«»4»» otk«r ft Ml MS «f t ^ ••U«ttl« «• •l««tr«i lapatt 
ltt«d to fr«ci«Mt« vMoU •«§ li« r«tlo«aUa«i M •te«im io SoiMM 0« 
WKHuBB&MMnMS 
CNM 
ia/« 149 (40^) 
m/m t s t (10«) 
< ^ < 
« / • U2 (19^> 
l /« 1S« <4ti) 0 « ^^« tM (T >^ 
(UO (ur i i i i 11^  i^« a t i (i^Niii) 
so 
nnatly tli« Hwm&%wrm (uril) MstiM^A to tiaoa|iMlMMi« 
0«««tllrl«tl««i** (CR^I/K^GOi,) Of M I I U t m t M * ^ ( M I ) «hi«li ww 
tftet«lfi«d tor ooiMioataUoR of ati^^ttaotHoiy aootoyiioiios* (LXtl) 
wltto aotlirt plporonrloto (l«III I}« 
Tl^CO 
(LUI) (unii) 
(lilt) (y r i t ) 
QmH^mftBm of tk« itm oyMtr* of tlaoiMriMMo «l«ai Uuit 
• f <t»—«yl—tiwMi • •« • ailtotoaoao «i« w U t f i m * * »kmn 
that i t Mlots oMtirolr la t ^ fe«t*«i« fom. t M Btrnm • •Mlat tMi 
to to iio Mwmm fro» tko lafroroi opootroo of tho oteoio i&tooaoori* 
•oHMttoo m ooll 00 ttMoo ttooiiooo« tof Wo#Mr ot «! • ** f ^ —M%m^ 
81 
Tilt* raltMfMiM t» •••UsAttOA ma^ b« ««• t« stftvia r»pttl«lo« 
th«t tiM tMttort v^m «<i«14 •^^ffi«M»« t» t i * pltmmt mt»H9 
mtrmitwf UMA in tiM nvm^lammr •tr««tiir«« tii« • l«toiti««tiMi 
nrfor4«« br o««J«f«Uott «i4 Ii]r4r*t«a bmidliig ««ttld to« l««t* 
r;ff«ttt« of tli« Mad ara ptrlia^a raapoatlbta far tkm faat tliat 
aatl ir lattaa af dlbaa«o|ri«»tteaaa gtvaa only tbia 0«M«tiirlaUaa 
Itrailaat atetah la Idaattaalf aa tHawa br tlia iU» apaatroa^ irttb 
tiMi aataral aa^ila* 
82 
f r « i tli« •tiijrl «t«tttt« •olui i l * ffr««Uoii of tli« •loobol •xtraot 
ffhowod m'*'* «t ^ / * MS , l b * Ml««ii l«r foraml* oa tMi« i iMi« worlw 
out to Cjn i^ot^ ^ *^ 1 ^ I» opootriM ( P i i * iS) ot tlio eoapomft siio«» 
• oorHottfl tiiMKi ot 1600 «ul tiM ilV liM ttoxlao at a7a» 3ao aa* 
too 
Coaplod fdtte tlio ^ooitiTo smaoda'o toot thm 4ata ooAftooto a 
fl«¥as»o aoolooo for tiio ooapoaatf aad t t a MMA apootriai (f&ft* i4) 
eonftrao tUlo tluroan^ firoaoaoo of tho oln|;lot of tbo C«3 hf4rog<§m 
at 9«49» flM MUil m»o«traa aHova tliroo aotlioicr aotbjrla at d.OSt 
««10 aa<l t»is« a aR aa l t lp lot at 4*70 aad aa ootot latogratiag 
for on« protoa at 3*80* THo aotltrloao m4 aotlilaa aatt iplota at 
tftta valao oaa arlao tbroi^lli aa o«^ll]rt groiy proaoaao of alitaii 
vaa ta<ilaaSto« at tko aataat hf U M paiik at if^*«a«altjrl at ^/a t t t * 
Witk tk^ flMToaa aaaloaa aottlo4t tiio laaatloa of tiM 
•l i iat l taaata kaa to »o aatakUalio« to aaaplota t ^ atraatara* 
fba task l a a l«pl l f lo« l a tkla aaao »r tma praaaaaa •t m «aailata 
at a«ao mu um (^bf* M aaaatltatlac aa 4 ^ , w^m a M 
ttkataiarat aatakllaklag m •Wg<m fiaMUoa at 0«4* asljr l a rtag 
• • f l a i i a f t a i at ! • • • aaa ka allotta<l i^tiMr to tka 6«» hr«r«ftaa 
l a • , « , ? ai f tatt tatai flaraaa (USV) or to tlM 0«« lRr«riiaa l a 







1%« ^olott li«tii*«i tli««« t«o alt«m«Uir«» would hmm ii««ft 
d t f f le t t l t bad ftlt ttui tlir«« ojirg«a« I n ti i is ring o«nrl«4 Mitl iyl* 
bat thtt a l l r l l o attlt obAia t i^pUftaa tli« taak amA iadaad aaliM 
t t p«Misllil« to roMti a daf ia i ta aoaolusiim fgmtatag tba atihatl* 
ttttiofi fa tilt a riftg* 
101 
fAitfer tHa aeatfttloat of Clalaaa raarraaga»Mit tiia mllyl 
alda aliata vaa foand to liara aigratad and tHa produat (t^xvi) glvaa 
m t traag ffarrl* raaation m4 ali«at 0witi9m99 of a^ ia tad lurdra^fl 
l a i t a WiM anaatriai ( K g * iS) * T I M a l l r U a tlga ahatB •«•% 
t tev«fwa Ha attMHai t« 0«f oirtaa* Siaaa a Uk^Armtmmimrm 
t a ••% • %r«iir««att t f tka raasttaa^^' mm I t alaa a* t «liiaUM« 
mk traaitaaat a l tk aaidat tka iAda «iiala aaat luira al iraiatf ta 
tlia 0«« ani mat ta tka C«« yaatt lwit tlraa awMlaalvalr aati*Uaittag 










Fittallr* Ml Id M i d ayrdreljratt •Uflt««t«« tlMi «lt jrU« std* 
oUata t9 fom a firoduet (bXirfl l) «IUl«li • ! • « glvat •tr«ac f«rr t« 
r«««tlmi «ia off«r« •rtdaaa* of «h«lat«d hjrdroxKt In I t a MMH 
in>««trflM ( f l i , ! • ) • turn M t U i i i |»aittt« 190*0, of tkm H/droljroU 
pro<!iiot ogrooo oxootlf ultl i tliot for tHo kao«n 4%«,r«trlaotlioxir« 
S«lirdroia^fl«roii««^^^ ttm aaok Mflior M U 1 « C polat of 4*«7ya* 
trlMotkosff S«iirdrosrftairoa«9^^ ait*C» lo«r«« MO f o o o i m u t / of 
ooMfMoloM. TMo VMO fartHor oorroliorMtod ky tiio aoltlMf polot of 
tkO MtOtMtO ( t u x ) ohtoH MloO MgrOOO Mltll tfeO « » • , ? OI*Otlt«aOM 
ffMi «lo lorfo |i«r«H«iiMtt« olttft (r ig« i f ) of tko otMglot atoo 












fiM • « • • •»«««rMi of (bsirii) k M a l l tiM trtgtimtm 
•sp««t«« vf II f l « r« i« v i m i n * t««l««t«4 • i * « U l i t U a s . thm i t 
•li«w« pro«la«it pmwtm tHroMgli tiM ! • • « • • of n»iiQr| mA a l l y l 
group*, mo ««|ii froinoBU l«tfi«iit«d kr tlw • • • • •^••IriiM • « • 
too rottoaattootf on tko toooto of t te ootioao oHooa (^lio«o t o ) , 
«bilo otr«otitr«llr thm oo«poi»a to ot«i^lot i t to oovot ta 
thot I t to tlio f i r o t milyUiKy florono toolototf* Alljrloxr 
eoapoiMiio t» Botavo oro roro oo «t*^n»* tfeto cCt^c m4 V >V • 
tliaotlisrlalljrloxr o««poaa4o i^oH oro of oooaoa ooeorroiioo* TM 
ol ly l lo « t ^ oliolii l a oroaotto ooapotaido otaoH oo otifti^ol {UX\) 
i « oti|if)ooo<l to lio 4orivo« froa otaaoato oot4* I at t t oi ly t t wao 
tliooilit tUftt tlio oorboirtto groiQi of otaaoato aotd to ro4iioo<i to 
Ida 
aotlirl Hut ta o roooat popor Ooaoatoo ot a t * roport tkot tko 
oartioxrlto groap to ooaplotoly oxttftoo4 aad tuo roolduol otdo 
okota to t loa aotHrt i to i * ^to tHo a l t f toar ot4o oiMita t t Haa 
toooa oaggooto4 tluit t t artooo tliroagk rotro-ciotooa roarraagoaoat 
f^ roa O^allrl ooapowtfo* fko Clatooa roanroagoaoat aor ko ootfktaoA 
attH o Oopo rooarroagoaoat otop oUtoii ta kotto«ra« to ko tko proaaao 





CH2>C-v«2 1^ • / • 313 (lOOX) 
0 a / e 353 (lOOZ) 
CH. 
OCH 
! $ * • / • 368 (62Z) 
OCH. 
B3CO 
> • / • 337(851) 
H3CO 
oca. 
> • / • 3l l(f5&) 
* -" > ' . .. 
I' \\\ cu 
• / • 323 < i e o x ) • / • 180 (S5X) • / • 112 <50X> 
92 
9tmtl9mmr i^mAly'^^mp—itam) t« iil<l«ly fflstrtHat^d l« tli« 
g««ajg«tle plaltt* I t I t ridHf Ulc« «tii«r ii«H4»osit«s» In • •v« i iUai 
otl« vtiioh fir« tti« •(ittij««t 9f a r««Mit 9iq^ «rr lijr doAtaaaii • ! lU 
In tnHtcdi • iimli»r of •ts«l«c««i« 4«rtviitlv«K ar« r»port«4» In 
worit o«rrt«d out liboat t M mtm» Hmm tmtwti at al l«oli»(«tf 
9S«*t(li»«tar«inuit«rQl and i t * ««rtir«tiv«««* ' A ataHteer of f l«r«i« 
i iO 
C f lyoojildos hwm at«a beoo i90tiit«<! froa Vorliooiatt lyBOttio t^foy* 
ya»»a«taa o a f loidoa hoA baoa ootlo«to4 li«for« tti«sa 
r«nort« W9W aratl i i i lo t»4 aiaoo ranoval of aolvaat tram i t s 
fiatrolaoa atluir aartra^t l a f t a larga asoaat of ratida* i t i^paaratf 
of intaraat l « alia«ic at laaat tHa liasana laaolabla i^orttfta ftf tha 
airtraat for tlia praaattOa of atkor ao^atitaaata* flUo tad ta ina 
laalatlOB of iaa aoaiKHMaa tha ralotloaaklf of aiilaii to taato 
otiHir aa ataonot mA aaatata aao aftwrant f r o * ihm l i aM eMft 
anootra «•« •aaf| i«a4 aliaal«ollr« ^ M a«9» a t «ia alaokol aM 
tHo aaatttia <lff!*ra« aHHataatftallir f ro * thaaa raportaA for 
»aa<iAo«tara«Mtarol t a i t t a aaotttla al t i i tlM fMraar aa l t iag «« 
t9t*0 I . a * a3*e l«*ar « M I tHa U t t a r at aot^o l»o* M*0 lavar« 
fko alaokaty haaavarf i«ra «ia ilagKoatta aotaar raMHon af 
tvtt«f*t4Mi«* «iM i t * Mi l Had tha f teraotar la t ia a«iit««ra of t M 
t n t a r p a s * uMlaiw «t h l # a r t I a U * 
33 
Trlt«rp«Mi • • I t l M c poist* lumm hmvm f«wMI to 4 i f t e r 
tr9^mm%lf duo to Hm»rpkimm • • « • O1#«BO11« «•!« • • • ta to •ryot*-* 
lUootf frott i iMM«« • • I t * • * |9T««t «li«r«wi tiiat orrotiilUsoA 
frott ««tll«Aol Aclto at iir<-«8*C«^*^ T ^ •oliataatlal 4tffor«a«« 
Itt ««t t l i i t point* oooldf tli«rotor«» b« atolaadias aatf 0r» il«P» 
Tiwarl wM «4>pro«oiiad for a ooapl* of i^»«a4o*taraxaotoroi oo 
thiit a diroat aoaiiarloon ooald Ho aado* .^laao ao rop l / ««• 
r«a«itvo4 i t wao (i«eld«d to do ta» aoooooary otraotorat aorii oa " 
tli« eoapooad, 4o a elaoa trftt*r^»ao« hara proved to too aoot 
<Mi«n8 l^«i to aa»« •pvotrosoopjr «lilete oaa ti« said to hw roplaotd 
««r l l«r d«ir«dativo a«thocl« iKtd« «oai&iaod aitb i^H, baa olroua* 
•9at«d tlio n««d for (ialoaiwi da)ifdrog«aatioa* fbe eoaolatioao 
drmm li«ro oloo rotjr aalaty <MI tho ovidoaa« of tli«ta tao tpaotra 
as tlio Wf spoatroa of tiM tritorpsas alaoaol astatolisliad aarolr tlia 
iii»soaoo of otmjtmatioa sad ta tlia lafrarsd ragtoa tko oaljr kaad 
of lataroat was af - ^ atratoftiaf at 3300 aa**^ ( r i g * i t ) * As 
far tlia aaaMr of <m graqpa tHo aotoliiUtjr i a a l l argaala aolvaata 
aaaapt aat^aaot* ao«parativalf la« aalt lag p9^m% far tfitarpaaaa 
aad aaaatdaroHla a o k i l l t r oa fLO plataa a l l aatgaatad that oaljr 
•aa 99 taa iqrdraarlta faaat lam aoro praaaat* IHIa aaa aaaf tnMi 
ikraagli aMtr la t taa oMafc a«pplia4 tka a«M aospaaad &§ thmt 
taalatad ffe^ oa t a * aatrat t* 
fhm wm opaatraa af tlio alaonal ( f i t * 19) oMat a a « * a r 
af aatlQrIa at Mgiiar f l a l d Md timia aa l t ip la ta a l • •13* S*«0 






11I19 ! • iipp«v«»t frail tk« i a t * ^ « t t m i • « ! • • tw «li« r l»» •# tii« 
ta t« i r« t ovvr i n * w i U t y U t «t nigMr f t * 14 ! • ttir*« w i t * i M 
• r»r tiM • • l t t 0 « t at 4*t8 %«• « a t « iiii«r«M mwt Hi* • l i i»«l « f 
th» lsi^«rtt]r tfet* r l«« ! • — §m»ll m not to %• r««diibl« • ! » « • Uui 
iat«cr*t «m»llttttf* ««• iMlJattad to k«<i^  I t « i wial* «t Hlgter 
ft«t<t «te«rt r««oai«Mr«» of tli« ••Ui^'l «BI<I ittt%&jrl«o« groaps 9««iir* 
t n * f i t i i 9f t i l * l a t « ^ « t mmr tb« an l t l i i la t * la tlM ewitra of tHo 
ofioetraa ! • too otMll bat a etoaror plotaro oaorcaa froa taopoo* 
tloa of tbo htglior aaplltado roaordiag of tii« aaltii^lota* 
^oaparttton of tlio Hatglit aaa tiroatftli of tboao aalt iploto oaa oaty 
l»a^ to the eooolaoioa ttiat I f tHo f ignal at 4*T3g( lo of on* 
urotofi tlm aSlaeaat algaal oaa !»« <mlf for oao foartli proton* 
Hie) «oa# «|i«t largor aroa andor thn aa l t lp lot at ll«7ll aligibt Ha 
4lao to aarrr ovor of tlia oli iui l of ttia aotHjrloaa protoaa* mo 
eoaotooloa to oorri^oratoi fartHor la tHo oiMiatra of aoapoaada 
raaalt lag tkraaftli attai^itad lijrdrogaaatloa to I M Alaauaaail 
praaoatljp* 
la ttio i^aatraa of tka aaatata ( r i«« ») tfea atgaal at 
f •?• la faaa« akt f t *« to • • 4 a , rma t»imtmt^n9m» tka aa l t ip la t 
at tvTS l a tiM aleakal ofaatraa as tkat a f a %«<W prataa 
par«Mcaatla akl f ta of tlila aatal ta ia ^olag fa l ta aarmal aa 
aaa^lat laa* fka paaltlaa af tka • a l t l p l a t at 4*70 4aaa aai 
«kMia» fha Imparl t r fvaaattt l a tka alaaii«l alaa aaalaiAaataa 
tiMi aaatata «i4 l a raapaaalkla f«r tua 4 la t * r t l aa af t M 
a i i i l r l a a l t r l n l a t • f «ia prataa aaiar i i a atataia •«rt«M« 
97 
38 
Til* ! •« • •€ f t« t4 tmlHpHt ium «•!# ii« asslitt^l l« m • l« f t t t t« 
B«f«r« tmntlttK to tli« i(t«aUfl«iit i«i i of tlio oottpownl I t 
ft* oiooatftol to <iis{>ooo or tli« qttoottoa of tho proooooo or 
njHiumoff of Ml fti^aurtty* I t waa Aontloiiodi i^ovo tiiot tko opootriiB 
of tho ttvmtfmA roooltlng tliroi^^ii attoMptotf iurtfrcN|o«ottott « • • 
liolpfol In HooKlliif tlittt tlio oftgttot ttt S«40 ««• tliot of an 
tofttrlty* Owftng to ttui Waanta prop<mattf of tHo trfttoi^o«o ««rt»fl« 
«if#l«ton to tio««liiMio r««rriHig«aoiit darlB« ^^r&gmmtimii tHo 
mottiwnolfto ooltitl^iMi of tho oonj^ oaitd «ao ia oo« ottwupt ox^oaod 
to hydrogom ovor fialla4fti«i aHflrooal eatalyot for imlf t « i «fta«itoo« 
^rlc 0^ i^ rodiaoad a oo«]pofmii ohtf^t thoagb i t ran boat do tuo 
atarttaff aMtoriat on ri«C platoa^ ataftoad aaoti mw aaakly l a 
ftodlao* f i l l a w«a ltttari»rotad aa an latftaat&oM of tlia 41a-
afnioaranaa of dia Aoi*la %«ad liat tka iCiA apaatratt of ttoa ao«poaaA 
tiinM»4 oat to ka l«a«tt««t ( n « « t l ) a l tk tHat of tHa a t a r t i a t 
•a t art at I s at t ra«p««ta aytapt tlM tUtmrniB* •£ tiM toraadiak 
a la i lo t ahlaht aa aatad aar l lar t diatorta tka a y m t i l a a l a t i^a l 
af tko ^rotoa aa4»r atatata o«rgatt» fhta t r i p l a t aa avl«aat 
froM tka iMt apaatr«a af tba attaai^tatf lirdrafaMitla« pra4«at l a 
asaatlr tHa <ii#lt««la af tlia oaa at i « f f l a tka ittUI •p^^twmn af 
tka alatkal* Slaaa tka ikl» ayaatriai l a otkaf^aa aaaka»«ai tka 
a«lr aMialaalM ta k« »mm irmt tk ia l a tka* ttia Imparttft vaa 








ti««Q««t M«r* l o l i * ! * tjMa «« • • not «ry«tatU»« v i l l i t n * Mda 
tr«<l««t* t t t« i»«Mltol« thai tkm Ispsrity ««• altto ar«sp«Miiil« 
for th« aor* proiiotano*^ alalalBc Af I I I * lrll«rt>««« to^fara iMr4ra« 
g«a«ttiMi* 
1%t« 4at« HneaflimKl no f«r« tti«r4ifor«, l«l«allf |«« ia« 
f«m«ttonal uroupt of tHa trtl«ri»aa« a« ana Irlairi ial l lulad ^aabla 
h<Ni'^ » ana •aoaa t^iurjr lijrara^t and an a le f ln la iMiiiijrl* Jlaaa tliaaa 
r>»iett<mal Kro i^pa also «iiarael«riaa paaodio-laraxaalarol tha 
trltarriaaa iaaplta of ia« diffaraaaa in aalllng, |>oial ausl ba 
»aaitdli»«tar«xR«tar9l (ux t t i ) aa raporla<) by Tawarl at a l * 
(UXXtl) at R«af Pa«ii«a«Haraxaatarot 
Hf R«A09 raaai»«iaraxaatarv^l 
aaalata 
Tka «aaa aiNialraa of t M aoa|^ aaa« alMaa M^* a l 411 far Ilia 
alaaHat mA 4 t t far Ika aaalala* Una af mji att4 ata l la aald 
raat^aatlratr fraa Vnmam f lvaa Uia i>aatt at i^a 404 amak &a 
yraalaaal f a ttia apaatra af katli aaapaaada* Straataral lr tlia 
•aat aaafal frapiaalatiaa aapaalallr of Faataayalia Iritar^aaaa 
101 
I s tli« r«tr«<»&t«l«-Ala«r fl9»ttta of tte« •ol««ttl«« S»«r«k for 
tlie fr«|p««t of this tfpo fooaoot ottoatlon oa frofpoato iribottt 
%tttf tlio Molooiitar wolglit and i « tMs roclwi of tlio •ooo tpootraa 
oii« 1« otrtioit br t i l* i»r«oofioo of iono at a/o 819 (r« Iat ivo 
l» t«»« l t r 891.9) aa4 a/o 189 (10OOU Tiio looo aro aoooap«ai«d 
by othor prfiaiaoat loao «t a/« M9 ( ise.O)^ iT9 (aOS.O), ift3 (103)* 
te i ClTT), 149 (198) , 14? (148) , 198 (331) , 138 (888)f 134 (143) , 
133 ( ITS) , 133 (1804), 131 (438) , 119 (3T3) , 109 (471) , laT (394) , 
9*1 (SS3), 93 (337) , aad 8i (318) . tikm fragaoatatton pattora 
a«teiie« in «r«rr 8#ta l l «lt l i that of po«tido-taraxaat«rol.*** 
Sines p*oadio«»larasaatorol - 9p«ei*lly l i s ftOotat«-wa» 
i«olato<A ia ttdrly tnrto aaouats. I t n^poarotl arortliirtillo to otudy 
tlio ooarao of ooa* roaetlono of otruotoral valu« idtb l t« fbs 
roaattomo oiioti«a woro otujrlftUcMi, ^eV. oxl^intloa «id roaatlMi 
m 
altl i DMSO«*A«^ o, 05«gf|«tloa eooarrod roadllr m4 c^ro a a io l l a 
good ylol8« fao mn sfoatraa of tbo pro4aet ( f i g * 33) Is 4svol4 
of ^ « alaglot Of mo aatlDrt groap at 8*30 aa4 t^o aa l t lp la t of 
tlio protoa at 4*78 laatoai tHoro to a ^w^»mi alagtot at 8*fS 
latagratlag for tao prataao. f i a wall ^at laa i t r i f lot of tfe« 
prataa «i8or tko atotato oargaa at 8«40 ta«laatoa tHi^ Uia 
Iwparltr raapoaaiaio far I t s dlatart laa l a oUalaatoA 4ariag 
wofii ap aag par l f laat laa of tha pradaat* fflia aaaa spaatraa of 
tHa « la l ^aaa M^* at tHo aa»aata4 iralaa ^/a 808 aad Usaoa ttea 







S«>. axliiAtloii wmB o<Miaaot«<S ia dtox«i« iMtl g«¥« the 
at^«tiy4^ (LttIV). rii« Kltatlf loation ! • toiw«<> on ibe d la-
mfi>p(»«rtmom of tli« *tnftl«t of tli« ot«fialo ««tliri and »hitt of 
t In thtt ftonlUott of the o lef tato Maltliilflt m4 a|»p««r«tto« of 






oail«!atl9ii t«»«Bl l * i * l r l«4 to la t r i««t» «lxttir« of proAvmtm^ 
ti9miwrf i%9 «tt«apted osltfailoa mt tli« • • l««a l« vltH M«Ue 
i l l 
w^ydrld««dl««tli)rl gttipHoxld* g«r« aoat rostilts aatt tke oaljr 
produot o%talii«<1 « M «iv«iitti«ll]r aa«lgB«iS •traotnr* (Ltipr). 
4a«pari90o of i to ?t»n ( r i « . 34) vltH tliol of tr iUrpoao aleoHol 
Mi<! fkOot«t« roYootot! iHftt tlio pattora of iba laotiijrl and aotliyloao 
roaoaaaeoo of ttiio firoaaot roaoatolat ^ntf mvuA to tka foraor. 
I t ahomi tlio aotlijrl olnglot at T*90, aliloii oould lio attribtttod 
to a *^ '*cri^  r^t>ap an! a nattiyloao otaglot at 3»i9 liooldaa tho 
n)«iltlT>l0tii of r^'min aart m oloflole |>rot<Mi at 6,92 and 4 , * l 










trmt Go*. *Tli« fNmltH of Ia4i«* ••oriHoa ••vorat uKtioinal 
tio«« to I t wlileh «ro •••oolatodi ultti tHo Uglit yollow aorid latax 
vttli r«f>ulatva odotir* I t bl latora tlia aicia tm4 Is roportadi to 
envNia blliKlaaaa oa aostaot vltH tfta ajraa* I t la uaad aa a oautatlo 
Itt tfia traataattt of aloars* THa Juloa t»o|ladi la o i l l a appllad 
In rhawnatli«a» laproar aad p«raljr«l»f aa^ t&a o i l <riitalnad tnrouiD 
4aatrfietlv« •^latlllatlott la iMad In Buma In iba traatsont of 
otttanaotia affaettmia* f t l a vk994 aa a flab p<A9im and aa aa 
aitltflsot to arrow polaona* tlia laaraa ara alao p<Nl80iioua and tba 
t ra * la llatod aaHOwig tboaa oooaslonalljr polaonotui to atooit* 
fblt«i noat Of tlioaa attrlbntaa «M|f ba f lat l l lonay thara aaa«a 
l l t t i a <fo«tot froM tba «I»W9 4to«oaoloa mat tHa pla«t ooatalna 
ao»a toicte priaalpla* 
Tlia patrala«B atMar as t rMt of tba plaat vaa faiaitf to 
•OMtattt two aatoataaaaa* a«« a alialaoaat raatflijr I4a«t i f lad aa 
S*»«*,«S4-tatra«atli«fir aliataa«a <t«xxyi) m tHo banla of mst 
alntt«*« At «»<if «*a* • •« • •«4 (4 « <Mia)» » . i t (a x ArH> M4 
A ^ l M4 AB «oi* lata at a*M» 9*28 (Afffl) aad a^at^ 3*39 ( • (» ) 





a.oo ^ ^ ^ ^ ^ « ^ * . 
Th*> otft«r eamp9m»i «•• lui o i l %h« pvatity of wtatob VIM 
•«t«htt»Hi»<l 1i]r tbC* tlio la iip«etri«i ot tlio o i l (Fig. 36) ttiows 
it t9 !»<» oroanUe In ii«tor« wid tbie oorboajrl li«a<l at 1030 m» 
in indllo«ttv« of oonjugotion. fho •««& sp«otruai of th« a l l 
atiowi «4^  at 9/9 343 and li«aoo prosotieo of oltrogaa i» eoaoallal* 
In kooplng wttti tlia asatsaptioa tft<» oaapainii gavo iiooltlva 
nraiioB<lorft taot . Tka ^ apeotroa alao offaro ladiaatioa of 
aenjttfatloii ^awlag aaxlMa at 3S0, 2d3 aa4 33S aa. Itie HHift 
apaatroa (i^tg* 3t> «lii«li laada to atrnatara (LXXIX) for tlM 
•anpaaatf a«tii»ll«liaa tHa pr^—n99 of a \^  9V <-4i«atlMrlallyl alda 












%]r • igaal t of •Vkmt yrvtoa* tout rM08«i««c tff t ^ « » t ^ l « M m4 
• • t i l l s * orotons ar* o l tar ly «t««»nilbl«« Hi* •<»ap«aa4 H M f«o 
••thotsrl ir«ap« wHleb gtv* r i M to • lca«l« at 6 .a t • •« ««as« 
n«t«««a tlitt ttttiioirl s lasUts m^ tli« do i *Ut «f li«iiarll« 
••th]rl«ii« of tbo «t<l« eUaia tiM INR o^oetrai sbovs a broad 
ati^At utiloti, takia i tlia iatafratlo£i of aatliyla as roforanoot 
ai^poara to ooatAtn roaoaaMooa of four protona* Tiia oii««l«al 
tilt f t of tli««o protons ia ttiat roquirod for aatlirloaoa boadad 
to nttrocan^^' aad praaaaeo of tbo plparldiaa arata* i a tba 
»ol«ota1« l« tbua aiicg««tad* Tbo l a t a f a t l o a of protoaa raa<matlii« 
iibma '^T' is In aooord wltb tba aaatMuid atraotoral faatur^a aod 
worka out to twolva hydrogana frcm tbraa •atbylaaoa of tba 
pIparidtnA ring and two ca«<-dl«atttfla of tba praajrl aida diala« 
Any doidit aa to tHa praaaaoa of tMi'*<'l*otbyl groapa i a raaovad 
hy tba apaatriM abtaiaad ia OIPCI^ oaataiaiag a faa dropa of 
«a«taratad ba«sa»a alitali m^m* a a t ^ l a aiaglata d iat iaat ly at 
9,9i m4 ••41 (rig. aau 
Tha M a t «aaiiialda« prataa i s tka ^aatrvM i a CDGI^  givaa 
r iaa t« a dMiblat at • • • • (Jalft «•)# tHa aaaatari^art of t M a 
«a i * la t appaara at t,$0» Tba larga aonptiag aaaataiit aa4 tba 
paattlona af tkaaa dai*tata «ra vadaratanddbla aaljr i f Iba 
aanaania^ prataaa ara o la f ia ia t traaa fta ••^ atliar and tlui 
daribla hmt§ ia aaojagatatf nit l i tka aarboairl* mmmiy ot tkm 
a t m a t w a l faataraa diaaaaaa^l «li«va laada ta tba part atraatara 








^ t t i rsgard to tii« •^aliatl tut ion of tlt« HIMIIMMI* r ing only 
thtm% Amiiig«««iit« n««<l b« O0ii«ldl»r«tf vbloii allow two atfjaeoat 
mrottm* «itieo tti« orltio ooiqilod <iotililot« of tliooo aro aiHKl«tiyii«» 
Abta «t f*"^ and 3.4S ( l « 9 »« ) • f i th tUlo U i ^ t a U o i i struetaroa 









fa r^aelitng • «•«!•&oa r« t«rd iag ihm oorr««t atriiotitra 
tl i« p—iH^m o f i n * 4»<ibl«t« 9t tw9 arosiit io ^rotoa* ! • Ha lp fu l * 
rti« <!oi*l«t at S.tO i^i»aara «t a valoa oaly a U i ^ t l y <liffar«tit 
f r o * tliat of yrotoaa l a ttaautoatltatad toaaaaaa, a*fO« Hat ta« 
<to«rt>l*t at 3«4S aat t li« attrtl»tttadi to a i^rotoa irtilob l a a l ta^r 
f1fiAlt#<$ Hjr two )aotiiox:fl fro^p* or boara ortbo aad para r e l a t i o n * 
«fitf» to tlioaa* tn tb« «p««tr«Mi a l t l i a«as«aa atfdod ttio proton at 
^•49 l « romd to tiarft aaffarad a a a i f t of d«iT^ tltaa furtbar 
IndloAtlnn tl iat I t l a adjaaoat to a«taos^l gro i^ (^'Ig* 39 ) , 
ffia of foet of S(i4>atltttttat8 ats tiaiis«aold pratoas waa 
«titdl«%<) hy f ia l lant tao aad F l l l l a g a r aad tHo tablo 2 atHMarlitlaft 
t t i« l r ooaolaal^aa l a glvaa l a t M o r a t l e a l aoot loa. Aeooruia^ to 
I t R protoa I n ortbo aad para ra la t lanal i lp to mmthoxyl* atioald 
raaonato at 3«S9* Tka eUaatlaal a t i l f t of tiia ao»t ahldldod 
aroaatlo proton l a alaaat tii« aaaa aa tHat rmqvJLma m4 tiaiaaa 
tti« ahoiao Haa to Ha aiiia oat a f a t raefaraa ( l «x t l i ) aad iUixXLlll 
alil<^ haa aaaH a prataa* 
"i^lla apaatraaaopia avltfaAaa daaa aat allow a d l a t i a a t l a a 
to hm aada tiatwaaa tHaaa t « a | (i«x«tK) i a to ^ prafarrad aa 
^ lagaaat ia graanda fa r dar lvat lvaa a f pmtm^Afny alwaaMla aald 
(p-eoa«arlo aald) ara hy f a r tlia aaat abaMdaat l a aatata* TUla 
Haa I t a kaala l a tka Magattaaia f r a « prapHaala aald (yucx> aa 






T^n «trae««ir« ! • tteun oomplotolr •«ttl«d In foraala 
(Ltrrv;). Hisee tli« ooapeimd ooalatan an Mddie ittiroi«a I t t 
lQ«olubllltr In aetda i» uii(i«r!itttii<lai>ltt, t t« Alkalolilttl nature 
l»«lng Ahoita oaljr lijr pmittlvs i>rfig«adorff*» t e s t . 
SX!»K»lIMKMT,iL 
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tuolat lont ^ r 4rl«d Hcartvood of the jyliAt (S Kg) ««• 
ehOTtp*(t in to IMI IKI I |it«eo« luid 4iirii«tuistlv«tf •)rtrftot9<t with hot 
!>(»iif!#ii«« Th« ovtri ieta «or« roduosd to a nauill Yolim« oiKi o»«hiiied* 
i?9i9fivftt of the «iolv«iit uttdor roduood f>r«a«ure gmro a irisootui 
««(i9 (50 g) uhleh « « • «il«om»d Oil si I l e a g«l ( tao g) aod 
ohro«ato?r«^h«d* S la t imi iHLtb pfftrol«u« atttvr affordadi unly 
fn t ty anterff t l i»hloh wai not f w t h » r tsludlad. furtt iar a lat loi t 
frith patrol««M •ttiar«4iaiisooa I n tha propartlons I t t , l t 2 and 
hotizama r ln ldad thraa a<Mi|ioittids A» B and 0 raa^eot lvoly. 
I t waa o r r s t a l l i s a d from itatliaaol ( l « a «)» a«p« l 3 9 « - 3 6 \ , 
l d a i i t l f l a 4 M p * a l t a a t a r o l %y aoapartaon a i t u an authaatio 
•ani^ta («l9a4 • • | i * t I*M«, rLC) . 
P ^ tfiltm ittlilt 
Vaa iiraf»ar«<l by Haatiag jB ' -a i toatarol (0»a g) wltli aeat io 
•Bhrdrtda 4MUi pjrrltfiaa ( a «1 aaan) « • a vatar Hatk fo r two hoitra» 
and w*nia4 vp to glva Ma«taa« «»p. ^3T*a«^0 ( 0 « t « § ) • 
l is 
W M oUtatMtf hy wtlvoAmi j ^ -« i tosUrol (O.a g) wttte 
pyri^imm m6 b»a«oyl oHlcrlil* (1*3 a t ) for i Hr* Aft«r adiiltlQa 
of 30 a l of B% sod!OS I»i«wr»«ii4iftt iiol«ti«« aiil 0O9tiiiA« tlm 
•olt(! ««« f l l t«r«d «ii<i (}tir<iiiatofr«i>li«4 <}Vttr » iU«« i « l (30 « ) • 
^:ltttlaa wltii t>eiis«ae aff(»rito(l tti» l>«ji%Ottt«, si«p* lid^C <a«i g ) . 
The p<»trol«iM •t}i«r-li«iii»«a« ( i t 3) «lattt<i« ««r« oottDlnoil 
und f>ro0«fi««Ki, tti« solid (Mitiiliiod (0*7 g) w«« oiT«talll«od 
fro» iAlorofor»«»flrtIi«Boly m.p. 19T-80U^C« I t «•« Idoatlf iod 
as |5 oiMqrrla ttiro«sli eo«pftrln<Mi vltfei an attthmitle aaMpla (vlxad 
I «MwHEEiJLJUBJuQS 
P -ii^rria (100 «f ) « M Haatad «• a watar katu for faar 
Haara a t m aaatla aamr«rida aM t f r l 4 i a a <1 a l aaah a»d iHa 
•aatata narliat «p Md anratalUaad fr«« aaUiaMalt • • p . i40««t*C 
( to a t ) * 
11 li 
COitPOOHPC (XMV) 
fli« S0114 WM* 4*t«lii«<l fr<Mi tti« •oliam warn aot aott«(|«M9as 
Mil! hone* r«oliro«atOirai>li«<f w t r slti^A s(»l and r«{»ft«t«41y 
«irr«tiiltl«*d ultli fi«trol«iMi otlier<Hl«iix«ne to giT« jr«ll<»v Ji««4t»« 
(500 Bif), «•»• 16f*C. 
14^ * • / • 4$C>.M93 iiii«lr»«a for ^2^134^8* ^^"^ (^ujol ; 
123!>, 1700, 1643, 1999, 1190 and 10i() m'^t X nax (MaOSi) aaa, 
29% SOO an^ 3tO I M | ^ n (230 HUa, CtXilg) •^•aa itii, •"'H^V 
.f.«« (l?t, a, Af^), 3.T2 ClM, a , -f>a), 4.9S (IM, t , -CM2-Cli«G^ ) , 
5.15 ( « I , t , 2«-Ctlj-C|«C<^ ) , 6 .50 (aii , d, )r»li-qi^-€H«c( ) , a.SM 
(aii , 4 , l»13«S, a.5 Ha, 2»-CB^€|[g«C!i« I , 7.0« ( » ! , t , M I - ^ ^ ^ - C H ^ - ) , 
T.99 (iR, f, <fait3.9» T.r Sa, -q|^oa^»QH«), Y.3S(ai» t«^-<:a2*^a^* 
9.10 m^ L I S (9» aa«li| • , ^oCm^-CaaCCC^,)^), d.40 and 4i.4a 
(•8 aMIi , • e * i f o i l j | - « M % ) ^ , ) , a.TO ( t a , a, - ( ( ^ ^ - ) ^ ) . 
M.S. tf^ « / • 4 f0 . i i 9a (4011), MO (08 ) , 994 (TO), $$i (tOO), 
TOJVf (90 «g) vaa aliaO alt l i aoatlo aoHyOrtOa/prilfti** 
(0.9 at —t/k) tmi kayt ararolgkt •« raa« taa|i«r«t«ra. fba 
•aatata ««a tiMrliai ^^ ky aiAtUiM •€ aalO vatar aoi aatraAtlaa 
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wftli • t M r * TH* tftli^r**! • • I t i t i M wm ««sk«di wltb « i l« MOl, 
•Q, nmco^ mA ««t«r, 4rl«4 oa aalir«lrotw H*^^^ •*<( 9tMmr 
«v«1>or«t«d« rto« prodtaet afet«lii«cl W M «liriMiatdtrm»li«<i ov«r • l U o a 
g«l , gliittfMi vltii b«a»»a* arfor<)«4 an o i l (30 •§ ) iritioli »as 
tovnA to be tioMogonous on a fu: ptato. 
«* • ^/a 492 analyaad for ^^^ "^se'^ a* V * * * (MojoI) 3410, 
tTTO, t «4 l , 1«20, 1100, tlTS o«**t mu (80 Wim, GiClj l -3.33 
M H , « , • • i i U 3,15 (H I , a, it^j), 4,'»a ( i r i , a, -ca^-c^c^ ) , 
5.20 iTif « , 3« -<^^-qi«c( ) , 6.TO ( 2 * , d, i li-qii--^H«c( ) , 
9.flO-T.iO ( » I , » , 4»«4a|j-€U«o( ) , T.TO (HJ, a, -aC-Cllj), a . ^ 
aiKf %30 (3ff aaeit, a, P'ii-Cilg<-C«i«€(Cii^)^), al.40 aod ^.50 (dH aaeh, 
a, a»-cwj-cn«0(<mj)j), 9.TO (ttH, a, -(caa)n>» 
YUt? (SO m§) ««a dlaaalvad ta aatHaMl (iO a l ) , aMaaa 
• f atkaraal «la«o«atiiaaa miUM to t t md tHa aolatloa la f t for 
M kaara ta ra f r t taratar . THa aolvaat «aa araiparata« aad tlia 
r««l«aa akraMatnraiklia^ mmr a t t iea ga l . i l a t l a a a i tu baasaaa 
affortfatf pata / a l lov aaa<laa (40 « f ) , a.p. 9S^M*C. 
121 
Sl*» m/9 i«4» asel7S9<i for C^B^a^^ V • • « (Snjo l ) 3400, 
1790, 1«S0, t9SQ, tOtOy 1888« t ldO, l lTS ««*^ | NMR (130 l i»«, 
CnCljj), 3.3S ( I H , •» - > H ) , 3.70 (tfl» »» ArH), 4.«» ( t M , t , 
-C!fj-cg»c/ ), s.ao (2?t, t , 3x •Ci<j-qi«c^ ), «.io (an, «, -iicii^), 
S.30 (an. d, !*tfC«i4-qi»€{ )» a.94 (a^i, q, i»i3.9, s*9 us, 
a \ p 
3x - a i ^ C ^ - C f l . c ( ) , 7.13 (a i l , t , -C-Ca^-CHg-), 7.30 (» i» 4» 
I .13 . I I , 7 . 7 H«, -Ca^C«^-C!i«c( ) , 7 .40 (aH, t , -C-Ciljj-CHj-), 
9 .10 mA 9 . 18 (311 • M h , s , Ph-^M^'-CiimiGB^)^^ ^•^^ »<> 2««^ 
KUV (SO ag) wftt ilis»<ilv«d l a mifliaiiol (13 « ! ) and i»allaiUtM 
«ii«r4Attl (so « f ) atf^to^ to I t . Hf4r9g<m»titm w«« «(Miplt«t« I n s l v 
l i o v t . fli« • « t « l r * t « « • r i l t « r « d o f f Mid aolTaat «iraf»orat«4. 
m * ^dregMAtl fMi firodttat « « • pwm—A turoiigli a OO1«MI of u l U o a 
gal and o i r o t a l t l a a d f ro« aoatoaa^atro laaa altiar to af ford 
• r a « i •otovurad tta«41a« ( * 0 g )» avu* t f t ^ C . 
M^* i|/a 4M« attatjrsad for 69^40^9! V awi (HiMol) 1700» 
1948, 19to, 19*0 rnT^t \ aax (liaOS) tSS* a»0« 900 M . MMH 
(90 m a * 00e i , )«« .99 ( in» a , «og) , l . i o (9«9 kr«t Ai^ oMl -OH), 
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and 9*t0» (311 Often, •» a^-cn^), 9 .12 and 9 . I S («» fta«ii» •» 
4»"<^g)f 9 .as ( t H , • • "^^*3*^ii^^ 
ornit t r»>t»«nt of wtgttt^«ttoa» 
Cottpoond (Oct c^ was o rys ta l l l aed • • • • m l t l««» frcMi 
w^tl^wiol Mat orated v l t t i ur^a at 40^0. Afft«r a l l Ukm i«r«a liad l»«aii 
e fT«tRl l l i i«d otit tb« awtiidaolla •n lu t toa vas aVf^orat«d aad tli« 
raatdmi o i T « t a l l t » « d frflw i»*ttt«Q»«^0trot«itti ^ttter to glv« a««dl«a 
(0 ,09 g)y a.p* 130*C. ni« "^ li.'t sixiotrtai of tli« proilaot (aao MUS, 
nm:ig) wa«i alaioftt l d « a t l e a l nfttii tli« o r i g i n a l c(Mi|>auad but far 
tUtt ftQtrtt«tir« ftingl^t at 9*70, ttit i a t « a s i t y of wtiiotai wa» 
raduead ooniildurably* m^ (320 4ffa, %0^) t *4*a9 ( t i , a , - m ) , 
3.T8 (1 ! I , «» A i ^ ) , 3»ia < t l , i it -*>^)f * • » * <t^U «t -Ciia-i2^»a( ) , 
4,93 (a»» t , a»-ca,«€^c( ) , a,4« ( j i i , d, pii«c§2«o^ i«o( i , d.sd 
(aHt qt ^ i a . S t 8*9 H«y i « •ai^C^<«Clt»c( )« d,»3 ( » 1 , 4t J»13.9 , 
r .T Ha, -C^^C^-Cn-C^ ) , T . 9 T {4 l i , t , - C - C ^ g - * ! , - ) , i . 3 » ( J M , at 
I I 
• C - m , ) , 9«40 ( tS f at S s « 0 - < » , ) , S.4S (•8» a , 3 x « C « a i ^ ) , 
Hightlaaoao (SOO «g) ototalaad an p a r i f i a a t t o a a l t n tiraa 
vaa dfaaatvad l a Aatkaaal oa«tat« i i i i aatkaat io f a l « l t l a aaid 
(300 «fl) a«d t a f t fa r a r r v t a l l t a a t t o a ta gl^a fll9m aaadlaa 
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M l t l B c lit t«0*0. I t * mu •p««trf«i Mttm4 frmi that ^f tk« 
««tiir«l • la t l i ra t * «str im tli« tttt«a»ltr •# t M iatritsiv* s i a t U t 
• t 8* TO «litoh ««• soM^vlifit liifli«r» 
•^•tHrlntiiw of tli« f t t r atttiia 
The ttrea <!iT«t«tll»fft« fro* ltk« ••t i iwiol lo »olatlo«i of 
«f thtl«a«Rft VMS dl«iielT«4 la li^o •xtraeta^i s«v«ral timaa nitl i 
atte#r. fiia •x t raet i ivara fiOirtitaati m4 tolvaat rad(3o«4 ta a 
vnlwia of aliaitt 10 al« a^ttijrlatad with ita asoaaa of ati>eraal 
^Iii«n«<»tlinna« OUC iMialy«is of ttie aattiyt aatar anowad i t to 
1»«k wathrl palaltate with a l i t t l e of ««ttiyl arr lst ieate aad 
aathjrl otaarata. 
(•) l^^rilimfif*t*trflfififit 
A aolatftaM af «r«l«lMxa«a«a (14«f «» 0«I8II)» Mori^kaliaa 
( lS * r § , O . iM) «B4 (^ataasa a«l|Mi«at« aald ( l«S f> l a Calaoaa 
(90 «1) «aa Haatoi to »« IUac l a a SOO «1 rawA liatta«a« flaait 
fa aliltii wM i^ taAa i a Saaft-Ataiii Trap* Tha aafiaratlaa 9i 
vatar irtilaH Wgai at <NMa aa«tlaat4 far 4«-« iiaara* Aftar tlUa 
9arta« talaaaa aaa 4 l a t l t l a i a f f fraa tka «l«l«ra «t Maaayliart* 
pr999W amU l«««r | * l Ua«<Mi«aralaliainna aktalaa4 aa a a«i«arlaaa 
U41114, h»w t t t * l l o V t O aa (ao f ) . 
I2^t 
<^ ) ^^ifff^fft tf fjffHtf itm tftllyltitigii 
To a iiettttloM of • • I i ^ l a 4 « ^ 4 « (3«B «) I s aolifAroM* 
b M s M * (a at) VM (MMod 1« oa« portioM « i •qtilMOlftr qiMMtitr 
of Mwi la* (a*3 g) la t>«ii«ea« (3 ml) . fti« r»8ttltliift •olni lmi 
vitii allo««d to titaad la a lootAljr atopparad flaak far & parlod 
of 14 lira* Ttoa aolvaat aaa raaoved la iraoaua to at ford a jralloa 
• Iseom o i l * 
(o) ifuratt oHdatlwi 
ro a fttlrrad auspaaaloa of Cri^ pjri^ltUliie ooaplav (30 § 
In too « l ) la prrltllaa eoolad In an lea batli «a» a44a<l 4ro|>«lta 
a aoltttloa of tlia al^ora pala yallov o i l ( l u g) l a ^ r i a i a a * Oa 
oo«i»latlon of ad^ltloa tfeta atxtara aaa at l rraa alt i i «oolla( for 
attotHar 3 lira ma WM atlovatf to at and ovanil«|it at room ta«par*» 
tttra* Tiio at^tora «aa i»o«ra4 Into laa valor ma tHa dark broan 
alarry «aa avtraototf vttH at&or. Tbo «oi*laa« otlMr o s t r M l * 
mmrm waakod llirloa i4t l i «ator» 4rla« of or anliy4roiw Sa^O^t 
flltM«o4 Mtf ov«|iorato«* ffHo ooa(po«Ml vao i»Mrlflo4 Hr pM0 l« i 
tkroai^ a OOIOMI of a l l ioo gal §ma tho roo«l t t« i oollA prodMt 
• r roto l l too i trm potroUiw otlior to j r ioU «k|t« prlMW^ ••p« 
tOt«t09*C, MR (60 ltts« OOOlg), UfO ( t S , « , Jai« 1 ttst CHUI), 
! • • • (tB» <• Ji>tf a Ba« GHM)« a«rf ( t S , «, Jo0« i »iit « « « ) • 
K M (10» «• Jwt» t «•» e«M)» r*«o (4ii, • • c<-« mA a*7-^»g»). 
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ytffffi?ri ^lUffglf i «t»»^ 
lf?>yfl% 
«tr 4ri»d • ! • • «•#« (8 &f) 9t tlM pliwt vM • « ! into 
iMi«ll i i l M M «i4 Mrtra«t«il with pmtr^lmim •tJMr i « • so jAUt . 
«¥«(»orAUaa of tli« • • ! • • « % l« f t • §mm9 • • • • (•<>•) filki«i» « • • 
dt««<»lY«4 in p«trot««M •tii«r«%«iisiMi ( i l l * W9& ml) mA U f t ia • 
r«fr l f i i rstor for « vook irfi«a a U«)it groon •o t l4 «a« tf«po«it«« 
• t tHo teottoa of tiM flMlB* flM ooUd • « • • wft« f&lt«r«dt adoor^od 
on alUtto gftl and aotojaatad to aoltMa aliroMatagrapar* glatioa 
wltli potrolatM atbar gmf oalr a l ly f^roduota vliAaa vara 4iiae«ntod« 
ritrtHar alatloa «ttl i patrolaaa atliar-toaaaaaa ( i i i ^ aad pwf 
hmmw t«ra t«o ao«i>oa«ia A «i< « raiqiaatlvair* 
Til* dafattad tiaart «aad «aa tlMa aidiaiiatlvair axtraatad 
a l tn atliaaol aad tiia aalvaftt raaarad lawlar va««aad pvaaaara* 
rua %laak attalQr a^Ma (MO g) aaa astraatad a&tli afthrt aaatata 
(S « iOO ttl) a«d tua drtad a t i r t aaatata aatrwit atvaaat^ra^iMd 
m a i t l a a gal« t t a t l a s a l tn ai larafanHyattalaaa atltar ( H i ) 
•ad tiMa lAlk mei^ aapf I ta4 aoUd pradaata 0 a M o raayaativai /* 
TliO af tka atlqrl aaatata iaaoliAla alaalial axtraat 
ravaiUad tlia praaaaaa af a«lr «»• a n f — f t i M a k aaa pari f lad 
Hr rapaatad atjratalUaattaa attk aatiiaaal««atar« Iba aiif>aad» 
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•11 «atb«iti« taflpts* 
t t ««t •rsrst«lUs«4 froM p«troUt«i • t lMr (1 §)# Mtp* 
T9<»90^0, «i<! l<l i«t l f l«4 M li4^pitiiie««Mol Iry oiMiiiarliiiMi Hi til an 
Aiit1i«iitle siMqit** 
I t wan firepar«d by trsatlag iteptaouiiafidl (too ag) « i th 
M « t i e MArdirl4««f>yrtdtii« ( l «t vaob)* U«««l «orii «^ of tli» 
r««iti<Mi i^xtvr* «icl 0fir8t«lU»«tl<Nt fr^m «iilor<»t<ir«<*«oth«iiol 
g«r« tiM Mvta t * (ao ag)» m,pm 9««4r^C« 
• • • « • • • Iv i r tM a i t «lHad a« oliraaatagriVkr of tto a x t r M t 
vava f r — » — < t« y i a M • aaUd* • iT«t* l I I««tf fr«M witktfiotf 
(MO « f ) t «•»• tM«M*(S. t t mw t«»«t|ft»4i M ^««t ta«t«r« l 
tkraai^ aMptrtaaA a l ^ • aiai^l* l««l«t«4 aart iar fra« 
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fli« • • U « mmm •lttt«4 ffro« t M •olvwi «fttli fMi%r«l«wi 
•tli«r«e&lor«reni ( 3 i i ) «•» pt ir in«4 twtthmw kf r»p««t«4 • O I N M I 
efiroa«t«ffr«piir «v«r «1U«« § • ! ««d • r r t t f t t U s a t l M f r o * towi»»«« 
to Fl^td th« pttr« oo«{ioitai4 (390 ag) , ««|i, 192^C« 
^prtrt! l i f t 
!«•• .-0IS« m/m l i t , tta«l]r««d for CjgHj^Ojjj ') mmw (MttJol) 
1670, 1960, tSOS, 9t9« 890 oa**^! A ««X {CaCl^} aSO, 87S illlf 
i^»! (100 mKf cncij), 2.05 (tn, d, j«9 us, .4ri4-6»), a*43 (iii, 
ddy jr»9 Ba, Ai:|-a)« 3*4ft ( IH9 d , J»3 Ui« Af§«d}, 3«t3 ( i l l , d« 
1.9 fisy Afg«-9)t 3.43 (1H» d | , J«9,^ Ba, A l f « 4 * ) , 3*70 ( i l l , a» 
l«2 n«, %iS«a*)9 3.98 ( X I , s» -^j-isi^-u*), 4 , i 0 ( l i i * 4* •i*? Ba» 
)<:§«a«,)9 d^so and d,s8 {m aaoUt a« Sit-doa^), i . i S (Stf« d, 
J«7 iia, )(SI«<l,)f M.S. 311 (100)» 1«S ( 8 3 ) , 183 (10)t 149 (40)^ 
133 (48)» 138 (7)9 133 (18)« 
mi^tflt ff fllttitfflfliJLlMlU 
CD it4^ntiifir wttfUnfit 
Tkla « • • pffav«rad %r Matkrtatlag r—aaaHpfca«9»a aalag 
^ ^ 8 ^ 3*^4 " ^ * * ^ ^* ^ ^ * * " * ^«p«r«l«ia n «M< l^ r 8p«la and 
t « r a t ^ ^ l a tiM yrapsrattaa • ! St4«ilaaik«ar W»Mt« a i i i * 
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( i d • ! ) prw^mrmi by «ta«olvia« MiOa (3a*S g) In wmtmw (tS • ! ) • 
!Ha«tli9't cttlfliAi* ( M . i Ml) Md tli« rwMlalag i»»rti«i af tn* 
•041WI li]rdroiigd« coliitiott ««r« ttd4*4 ttlt«ni«t«l)r %• tiM 
•1 gorotiaty t t i r r^d volttttoa of rM«o«t<i|»ii«M»n«» TH* iiot rmmotim^ 
wiietm ««• sll^mig to &• •«• • aoidlo aft or ••oli addltiofi of 
dlM«tliyl oalfilioto* THo oolntioa woo f inol ly oo4o otroagly 
otIcaUne by tti« addition of th« loot f^ortloia of the nm^'d ooliAtloa 
and Hofttod for oao bour mi • boiUog votor botb. I t woo tboa 
oool«4, dl lutod with wotor md oxtri^tod tttrioo ivitb otbor (SO ol 
portion ooob^i Tbo < t^b«r wa« dri»d (Mo^ '^^ )^ <M^ ^ voporotoa to 
f(tvw ^,9 g (78^) of tbo diaotbjrl otbor* 
( I I ) y|gtffo#f|^ffly<|f 
mm (99 o l ) oad aotiirleao Iodide (4 • ! ) woo oddod to o 
oaltitiott of 3,4«dlitrdro«rb<ms«t«ob]rdo (7 g) | » wblob woo oddoA 
dro^wlso o^ooooo HiOll (ft g In 10 al n^o)^ nio Yigorontly otlrrod 
• Is toro woo bootod oo • wotor botb for g bro«» ooolodf dllatod 
witli wotor (§00 « l ) Mid ovtTMtod oirfboiiotivolr « i ^ otiior t i l l 
tbo otbor ostrfttt woo ooloorlooo* fbo dork brona aaok wHlob 
ooporotdd dwiag t h l * ostratt loa wd lalorforoA witb o^orntloa 
of tbo otbor laror woo r«M>rod br oofttniogblloa* tbo ooi*lbod 
otbor ostroot ( I I I t o r ) « • • tfno4 (ifOgSu^) oAd otbor ovoiporatodi 
to ylold flyoro»ol«obr«o (9«S g ) , jrlold U%* 
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(tit) rtMrfwrllf mH 
tilts wM |ir«pMr«4 ffr«M |^tp«ro««14«lirte aec^rdtaf to %h% 
firo««dtir« «!••« ttt Orgaiit« SjrtttlMsts (tTol. I I « p* 3S)« 
All MitUtcw ttf i^tMronat (« i t 0«04lf) ta ««t«r (190 nl) 
pliie«i la a 800 • ! reiniil battOMtf flaak ««• b««t«4 ! • fO«*ao*C 
on a wator batli aad an afitaoaa satiittaa of ^ taaal ia i pamaagMata 
(9 g ta 190 a l ) «aa a<S4«« to t t or«r a porto« of 48 ataataa attb 
•tgoroas attrr tag* fli« a t l r r tag mA iMattag wrm aoattaaad for 
aa liotir loBg«r» at tho «a4 of wHtoa tta« ta« pamaagaaato «aa 
radtiood* \;aotui^ aqfovotui ^taaatuM bydroxtdo soltittoa {%0M 
« M addod to aaka th% roaattoa atxttiro alkallao* flio atxtaro 
mim ftttoro<i aUtlo bot ma ta« aaagaaaao dloxtda «aalio4 wttli 
liat vatar (3 x 88 a t ) . fli« f t l t r a t a was aattllflo4 al t l i aoaa* 
ml m^ th9 pr«otpltato« plporoarUa aata f t l torai l t vaaHaa attto 
aoltf watar and tfrla4« I t wm a fyatal l lsoi fraa atkaaot to 3rtal4 
aotoarlaaa aoa41«a (« g)« «»p« 8a4HHI*8« 
(Av> I f t ^ r l ffHttrWlflf 
fho aaora aal4 (8*8 g) l a aatkaaol (80 s i ) aaa «atlMrtata4 
at til atkaraal 8la8a«atfe«ia* fka alljr pradaat (8*8 g) afratal l iaoi l 
l a tlio rafrtgorator aM WB aaa« aa a«ak« 
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tfllrl tigfrfmr^ ift 
9odtt« <t f ) «»• a«lt«4 vm49W irf %•!«•«• aad a«4tt Into 
f itt* ir«iti l«« lijr •tiorousljr rihakiaft %Um riask* Tti« toliMiMi 
wm» <l«««nt«d off aM t h * •odiwt «MrtMi4 thrlo« witu ( 3 i a l j 
f»(»rtloii« 0t <tiy • tb«r «n4 f ina l ly ewfm4 v i t i i etlMr (SO • ! ) « 
A^jiolttt* atectftiol (3 « t ) mw wl<l«4 aad th« aolaUooi r«fltuc«4 for 
4 Hr«« « • a l t t t i t H i 9f 3t4«<iltt«tii<>i9^ «0«tO|ili«iMHia ( 3 i ) aM<l 
n«t>i)r1 plj^ttronjrlat* {9 g> ta dry ctiMr (SO • ! ) »d4l«d to tlM 
9y«ipMt4iimi of •CNliiai ot^oxld* 1« otlsor and rvflturlcm oofitiattod 
for ftirth<ir 4 tirs* rua rawitton wixtora «as «ork«d up Iqr 
addttlim of vator« aaparation of tiMi ottiar layar follawad hf 
•xtraottoa of tfte tkqm^mt pliaaa attte at&ar. flia raaldaa «»talaad 
tm ifTiqioratlaa of tba o«M*tM»d atliar axtraat W M iriuro«al«cra9liad 
avar at I lea gal (Sd g}« rua liglit patralaaa atHar^^aMaafta ( l»4) 
alaata gara tHa d|li«naayl«a4baaa9 ttlllataaaaa ( Lxl ) , jrtald 
0«:M gy • • p . 199^ ( I d a a t t a a altH an avlkflMtia aa^plat ^ ^ t »*»)• 
A atstora af a l l l a taMaa (0«1 §)« mOi^^rmm ^J^^ {^•9 g i t 
•a t l i r l l«dtda ( t « l ) mA drr atataM (10 »1> tma r a f l a s K an n 
vntar featu far fanr lianra* fka pragrana af tiM ranatian naa 
aHa^ad ^ TtO* On aan^latian af «lia ranttlan t M aalattan ana 
f l l t a rad « i i tHa aalvanl ranaaai aniar rainaai yraaanra* riM 
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(0.99 c) «*loi i ««e l « « a u « « l v l t t i i n * « i i t i i r« l ^rodtt^t «!«•« 
••1>*» T*R«y fUC Mid M R ) . 
riitt eotriniMid criOtji • l«t«t«t ««• •vaf»oriit«<i and t h * so l i d 
e r r a t A l l l t f t d f roa ttstltaaol o« •o to t i rWs* ii««dl«« (300 •§)« •*p« 
1100, t^lOf A«A> (M«OH) afO, 330 nut ^ R (100 HEs, ODCl^), 
9,30 («i» dd, i«9, a Hsy Aig»a*«6M» a.os (ait, dd, j«3, a HS, 
l v R - 3 % $ n , 3.3S ( i l l , •« iU|i«a), 3««3 ( i f t , 0 , f * 3 ) , 3.30 ( H i , 
s , oca -^^ giiOR )^, 4*30 (Hf • , "^m^^mmi^^ip a«38 ( » , d, 
««|^«Cn«QH^), d«03, f . t a Md • • ! « (3li ««t l i t • • 3s-i008,)t M.S. 
• i t U s ) , 383 ( t o o ) , 33f ( 3 8 ) , 333 ( 8 0 ) , 338 ( f O ) , 333 (100) , 
3 t i ( 3 0 ) , 313 ( t 8 ) , 3 U U S ) , 381 ( 8 0 ) , 133 (dO), i t f (tOO), 
188 ( 8 0 ) , 133 ( 8 0 ) . 
I4Crft (108 «i) wm rdflWMd «lth Mth«MU« SOI (10 al 
8i) fdr M HdttT «» • wU>9 Hath. Hid rdMtlda ddxturd wm 
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of tli<» •ftlT«at $mm a tolKI «bt«li wm •wfttdli—d trmm «lilorof«ra 
1 *^* • / • 929, iMi«ir««d for Cj^jgO^, imi» (100 Mas, coci^) 
3*90 («f, «d, r»d, a as, Afg-3*,e«)t a.os (an, d4, <i«9, a HS, 
4f|?<»3*,s*), a«4s (111, s, Aif«8), a.sa (m , «, n-a), 4,00, «*03 
i«id 4 . t^ (3n •aoft, a, ax-OCKg). 
Aontylattoa of iLWfill) 
LWTfl (SO ug) was aaatylatad br ti«ating i t «i t l i aoaUe 
aiitir<lH<la i«i4 pyrlfttao ( t «1 aaoH) «a a vatar batb for ftva 
hoora, worliad ap br tba addittim of vatar aad tiia praotpttata 
f l l t a r a d , wairiiad wtth vatar and drftad« Cryatalltaatloft froa 
MatHanot g«ra ootaorlaaa aaadlaa (LXIX, 40 ag ) , tt«p« IST 0« 
n** m/t STO, attalraad for <igflf^^^fi iMM (100 liBs» 0001^) 
a.as (an, Mt #«•# a aa, Affj|-i*,««), a.os (aB, ««» /«•» a iia<-i*tS*>i 
a. 19 (1R« a* Aif«8), a.Yo ( la , a, ii«a), 4.oa» 4.to aM 4»u 
(SB aaahy •» aa-ooB^), 
133 
msmlMJLMmi 
Omp^mtd (too Kg) if! mmt <s «!) wm r«rittM4 m49r 
iiitrog«a fttmi«pli«r« for ftY« li««ar«« Tlk« roMilMi atxttir* mm 
p^arw4 Inlo ertt«ll«4 I M MI4 tn* •olia olit«itt«4 oa flltr«Uoa 
•]tbau«tlv«lr wA«li«<l witli «ttt«r so a« to rvmmm t«tt traoat of 
mso, OiTdtalUsatioo fro* CflCl^ oi^ etrolfttM %thmr gava tlia 
proi^t ihVfl) m» pal* yllom aa«41«a (SO «g)t a.p* itS*C» 
^** a/e mn mnlr»96 for <3|^3,j>0f ^ » (80 'iSat Gt)Clj), 
t,90 (3f?» <id« /ad, a Hcy /urg-asa*), 3*97 (m^ d<t, ^at* a as* 
4ff-^%s»)f 4.05 (tri, «, -caj-q|«©ij), 4.9S (»i , «, -C»^-OH«C^^), 
fS«t9« 6.19 aad 6.1S (3lf aaoli» a, ax^ ^^ CM )^, 0*40 (» l , 4* 
13 i 
TfHEffliWftwII xuSuSBLSBtm "iMifB 
?f^mi<»fl 
Atfrtal pmrt9 of t l ^ a i r 4rl«d i^lant (4 JLg) «»r« •xtraat«(f 
ttirlo* irltii p«trol««i Atliftr tn • p«r«ol«tor» Th« ootttola«<l 
•xtr«et wtm twMm to <liya««» witf«r r«4iMi«d proaaur* to jrlaia m. 
graan o i l f aaaa (190 g) aiiiak «aa 4iaaolirad in {iatrolai« atHar 
(390 at ) and l « f t ta an loa obatt for tHraa daro* rHa toUd 
aatar lal wlilab vaa dapoattad an tha aidaa of tlia flaaH waa 
nttaraf i aad waa iteoiim hy tlC to b« a aixtara af two e(M^oi«ia«« 
nia aoltd aa«ia (tO { ) vaa diasolvad la <Mil<Nrofoni and atoaofHad 
on a lUaa f« t for aolaaa obroMato$rap^» glutted altla |>atrolQiai 
atlKir aofl patrolaoa atliar«4^aiis«Ma ( t t l ) gaira oaly a l ly aatar la l 
nfefob waa aot atatttad f<nrtaiar« Slat lo* witli ilitorofaiia g«r« a 
aotld, paando^traraxaotarsrl aootaia (l*XXIlfe) aliai^M paaodo* 
tarajMiatarol ( k x n t a ) daM d*aa with aiilaroroir«-Naatih«iol (9fitS)« 
r—iid»*taraaaat«ry| aaata^f (^ t j l l l l ) 
t t *a« partf lad ^ fp%mU4 a r rdtd lUddUdM «&tli aHlar*-
frm aiatHwidl, adldorlada aaadlad ( • i ) f ««p« aOfHMW^O* 
135 
0<iiif9«n4t (SOO mg\ v«i i ts t« i re< la MttHanot (SO lU) mi 
9«l l««t« i A«r«oal (too •§ ) •dl««4 to I t * ajrdr«iMi«tt«i mui 
4l«««itts«»« mttmr to «|«at«t MM tlHi • • tal jrst ffftlt«r*« Aff . 
iv«p«r«t i«i •# ftM solirMt Mtf •nrstAlU ••«!«« «f tfe* r««14a» 
fr«« <380lg«t«tr«I««i vtli^r f«r« • • • 4 1 1 M ( i«d a t ) t • • ? • aoa-^oa^C* 
I t « !!••• lUtVVi M^* at M t fW Cj^g^Oj^ tvd tll« mil «M i«Mltl««t 
«|t l i tliat •# t«« • « « r U « i M « « r i a l •S0«#t «»•« tiM l a l r w l Y ^ 
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tSmtpwmd (900 •§) wM tr«at«« «lt l i 0»i>^ (900 n i ) Ift Aiy 
u r i id la * ( to «1) Md t6« rmuHfm atxtitr* iMpt f«r tluPM 4 i r * 
«t r<iwi t«iip»r«tiir« l a tli« <l«rk* il«tli«ft9l ( IS « i ) MUI «• *««• •«• 
•ottttioB Of ^9^^*^^ (3 a l f Si) WW addaii to i t •»« rofluxod for 
tftr«« ltottr«« Tho rooetloa alxtiirtt was worHod up by addition 
of orator and avtraatlon aitn «taar« fiie roaidtie obtoiaad »a 
•raftoratiofi of ataar vaa obroaatografiliad oval* a i l ioa «al« Slution 
wttli obtorofor»-«iatliattOl (98tS) gtefm prodtiet vHioli waa orya-
tatl laad fro« aatbaaot to giv* o^loorlaaa plataa (i«xxill» acio ag|t 
a»p« 354«-33 C, 
li^* a/a 808* aaalfvad for 0,^(3^41 "M^ (•<> ««•# CilCi^) 
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0«ip««M im& « f ) tmA S^o^ (S90 « f ) tf»r« t«k«a i a 4rf 
4t»»mm (38 Ml) Md t M «lst«r« Mf lnx id for iO ti«iir«» vorteA 
9p «tt1i tiM •dafttloQ mt e»M ««t«r M A «itr««tton «l t l i •ttmf* fftm 
UriHMi gttM «bt«lii«(l cm <Mriip«r«tion of tttn^r « • • p«rif&«4i Hjr •olawi 
eliro«at»Krii|ihr ov«r • i l l o a got, eiotioa witli oiilorof«ra«<Mta«aol 
(9818) «fford«i tbe par* preHttat vMoU ««• ofr««Alti»«4 flroa 
««tb«aol to jrlaltf eoloarUaa i»I«t«« (I«XX3V« 100 mgU «•?• a3»«40^C!« 
M^* « / • 488, m«l9rs«4 far C^j^so^^t ^*t (^^ ^ ^ f ^^OCl^ ) 
0.80 (iflr« • , •o«-cgo)» 3«30 ( iHt a , «a»(^»), s.so (i}i,at-(;i«o.G«aa^), 
t«t8 (a^t • • «0«e«CH^)9 8«80«0«30 (Ta^CII,). 
»fff?lf*^»iTtiltrfl (%imi) 
I t aaa p a r t f l a i »r rapaatatf atyata l l iaaUaa attl i aatii«aal« 
•alaarlaaa aa«4ta« (t«T § ) , • • p * lM*e« 
11^* • / • 488* «uilraa« far O^noOf y aax (lli|J«l) 8800, 
t040 rnT^t A ••» (CMOlg) 8to aai 1801 (80 mat oooig), 4f8 ( I H , •» 
)OaC|i«), 8.40 ( I / 8R , bra, t a p a r l t r ) * 8.T8 ( f B , a , > q i < ^ ) t 
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409 ( 1 0 ) , St9 (40>9 aOT (SO), 999 ( lO)* 1»0 (4a)« l i » (tOO>9 
t9S ( 4 0 ) , 189 ( 9 0 ) , 199 (90 ) , i 9 t ( 4 0 ) , - • - *^'^^ — ' - - ^ 
too ( 8 0 ) , 98 ( t o ) , 81 ( 8 8 ) , 
i t 9 ( 4 0 ) , too ( 8 8 ) , 
C (!»]>« wd (too «( ) « • • k«pt or •might «&tli M W U * •aiqrA'ta*/ 
pjriidla* (a • ! • M H ) at roo* tMi|^«r«ttir«* Tli« r«Mt ioa atxtor* 
urn* worked op In tliw tumiit «fliui«r «iid tin* pr«d«M»t or)r«tttlli»«d 
froai olilmrofonM««tliattol to jrlvlfl ooloorliNiii IM«41«S (90 « c ) , 
••fi« 908«904**C* I t w 
(Oo«fU3, tit m<i I4MII)* 
8«904\* « • • foini^ f t<i«atie«l vl tb tii« a«tiir«l oottpotiiia 
A « t « t v « of At««tii]rl •ttlf*sl<itt «i4 M « l l « «Biqr4rid« 
(9 • ! • M H ) «« i k4Aft«4 oa • «»t«r k«tli f«r ili«iit Half M koiir m4 
•(Mi^«[i4 (800 «§) Mftitd to I t * fHo r » « t t i « i alirtaro wm liopt 
for H MNHPt at ffo«« toagioratart «i4 tk«» •r«a%o« ! • • « • • adOo* 
to t t , fHo aoUdinod «aoo vaa f t l torod aa4 oaaliod ai^aaaUvoly 
«l t l i aalO vatar a a t t l l ttm laat traaaa mt d laat l^ l aalfaalOt «aro 
raaavadt I t «aa OriaO tmA arratatUaad fraa aktarofaf*-
MtfataiMi atfear to tilvo aotoortoao aoadlaa of (ikixr, ifO • § ) , 
• • t * 808«>99i*e« 
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fffff<r#? fi^t 
4 , i 9 (tfi» •» c » q | - } , S.44 (iHy •» -o«^,« -«* )9 s.ito ( t / C i * H n * 
%44 (3ff» « , ^CaiMg), S«99«-9«3S (Ts-^Itl^), 
lU) 
inftf^irif Mtiiffit ^» 
Iffo*^^**'^ 
Air dr lc i li««rt ti»«tf of tii« plaat (4 Kg) « M «3rii«ii«UT«ly 
•xtrii«t«<l «lt% iMtroUiai •t l i«r ta a 9»irtit«t, TbO •XMila«lioa of 
tti« o«ae«atriit«4 •«tr««t r«r»«t«<l in * i»r«sta0« ^f tiio M^tor 
•9M|i«i«it«9 ^oth of «ii|«tt ««r« r«r««l«4 i»|r •iprartas t M pl«t« 
wltb a lo^o l lo •olal lon of |»te«»|ilio««l]rb4le ooia* fHo fttiialoidal 
aataro of tli« l«a« polmt of tlioao «a« ovidant froa tlia pooltlva 
oraaga aotoar tfavalofiatf oa apraarlag tito plata altia 0ragaa«orff * • 
raataat* 
Tlia ovtraat aaa* ttearafarot aliro««lograp&atf oa a ooliau 
of a l t taa gal* slutlea al t l i patrataaa attoar and liaaaaaa gara 
• Ixtaraa af a t t r pro4iieta iMaH vara aat asaataatf fartkav* 
Klttttaa alth ghlmrafoni affov«t« tka alkalaidal (UUdX) and 
utitk atetarafara-atatkNial (98t8) tHa aaa«atlMlai««l (yDf f I ) 
fha a l l atetalaa< tr^m tka aalaaa «aa Ugpilr aaatMilaatog 
a l M tapwrltlaa kartag alaaa %g vatata* I t ««a p«nf&a4 i r 
rapaatai aalam aiurasatagraplMr ta ytaltf a UiJkt fllmi a l l 
C4M «g) fMkk vaa t a a K ta ka kasagaaaaaa a« asanlftatlaA fegr fUi* 
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K^ * m/% 943« mmifm^A for z^^^m^% VSWK (ilii|»t) i«SO» 
teoo« t499» 14SS* ia»o, tasoy iai9« iiOO« lots ami im m^% 
\mmjt {yi^m) aasy ass* aao m. itiii (eo iots, oocu)» a«at 
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3,.10 (tH» «• «f«16 Mfl« m«Hm«€y|<-0<»)* 3.49 (18* tf» J«» »•« 4l||«-«)t 
6.S3 (4^1, b r a , «i« )« d.TS ( S t , « , Pl i«C|2«<»«), 9«3a 
1 '^^'^ I /^a -^Iax 
(3$I, • , •C<-OH,)» S,38*S.60 (9il» tors, «C-ai3 aad M q i ^ ) , 
mn (90 ma , ODCI^ • 9 drops of c^o^), 3«34 ( l a , 4, <f«t9 iis, 
Fh«€^€R«0«y, a*94 ( l » , 4 , l« f l » « , Ara««) , 3,33 ( SH, 4 , «I«14 Us, 
l»ll«0B«e||«6«), 3*9a ( t t t , 4 , J»9 »B , A l f « S ) , 4*94 ( t f t , » , « 4 H ^ ^ « C J 
y^^t I 
4«4t (9«9 • • as->0«H,), • •90««*19 <4H, a , -N WKf r k o f ^ ^ - O a ) , 
••14 «i4 ••4a <3a sMfe, • , aa«e«C8,), 9,90«9.io (•», • r* . 
••••4K-
ihtxn\ 
tkm orotj •HaCiB ( • • ! • ) •itt«t«« «•!« ••i*&»«4, •««4«»tr«to4 
m€ %%m 40114 okti«l«o4 •ffr«t«lUoo4 twm w^miml f glvo rollov 
4llt»t«f 9lat«4 <S0O • ! )# • • » • t4«*«« I t mm l44ttUft«« • • 
i'tZ 
? 
( ^ t • , JU^«»3%8*)t 8.3S and S^aS ( l i l ttaoiit •# 3»-00f|^), 6,34 
A toitttton of 3«4««-trt««tli03t)r aectoiiiiiiaoa* (3*iO g) aaa 
4««i«tHosyt»eas«t<l*li7«» (1«36 g) i n •tbiiaol (9S$f 30 «1) « • • 
tr««t«4 «iCh aifit^otM aiidtiai lir<tro«l<t« (3 « la tO al )« flia 
r«««tl<nt ati«tar« was k«f»t at ro«a tcnq^ratara fftr 48 boars* 
I t was tliaa 4iltit«4 uttii sold vatart asli l l f lad at lb aoaa* act 
att^ axtraatatf alt i i atlMr* flia athar axtraat «aa «a»lM€ asvaral. 
t i aa t a i tu vatar* driad mrar anlqrdroas Ha^ SO^ tmA •vapsratatf 
! • y l * t 8 a soU8 alitali I N M | i it i l fta4 bjr va^a ta i l y •ffyslalUaiag 
I t a i U aatkaiMly l ight r« t l«v pHmm ( 8 < ) • i t mm imm4 




3« fland^cmk of Naturallx O«oiirriac Ooaaeuads** Vol* 1^ 
hf T*K, D«(Von tad A»I« S«ott« Cl^TSlt A««d«at« Pr««« 
!««•» nmw Yoft* 
4* UD . AntcMiMoiOy !*•&• fottaaaa 4« Sllva» &• (U 0«rFo« 
nrmnit, Ot«ii««, (19«S)» »f (S)t M9»$ Ck««* iltostr,, (t9««)» 
M i aftaa* 
S, o,n, GottUtfby iA.T« ]l««alliM»« M* Caaay, A*A* Uaa Maaqtitta 
aad D* da Barroi Coiraa, Tatraliadro!], (t9d«)t J2f 1Y77* 
«• E«0« Sorliagy 4« Jaffaraoa and P» Sohataaaaa«» fatraliadroa 
Lattara* (1M4)» 9»9. 
7. A« Jaffaraoa and r« Sabaiaaaast falraliadraa Uattarai ( i i i64 | , 
iaa»| f« <3lia«« Saa»(C), ( i M t ) , ITS. 
S« J*A« Batlaatlao aad 6.T* H t U a g a r t tatriiiatfraa, ( lM7)p 
9* %• ^affaraaa ami r . saHataaaMit '^t Cii«<»« »«•• (<>)# (&•• • )« tTf . 
t o . R«A« snarlff B.l« «ai^ta w i M* Xrialui«attrl3r» fatralia«ra« 
l^attara* (19ao)» • « ! • 
I t . m . ttag, l . T . Kt«f mm U0« Maniac* J . Oka** • •a»(C) , 
(t»sT), iia. 
t t « 9^m 9m§mt • • fartaat A»W« r r taat if« Samrtoiiiaa aMd 
ii«A««. Tartar» Tairi«iadr«i Ut farsy ( t9tT)» a f i f * 
t9« *Tlia miaiilttffy of n«raaald GaanaaBdaS a4l ia4 i r T«A* Oaiaaaaa* ( t M i ) » Parfaaaa rraacf brnttam^ paga 4a«* 
14. ft* idlMM dMd r» scrarta* i rab . mat iN* ( i t9V) t J |2 f • • • • 
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t t . H« BQiuM m4 r. s«r«ria9 Ar«ii« mam., (tasT). aiO> 4it, 
tT* U Svir4 M4 II.1I* tittr«iiAts, «!• Org* Qhm^t (tasT)^ j | » l«i$« 
i% *Tli« riMTMioidtS •4llt«i! lif J*B« fI«rli»oni«« f»J« ifaliry« iMd 
tfttlf« Maairrf (19r8)» CHaiNittii «ad ilall» Lotttfott* pmg9 40• 
t t . ^t*^* Oottll«li» M*T, Iifi4ftllia««t M«a« da ^l lva Par«tr*9 
^•4, Uaa M«»nttltii^ 0« d« B«rro« Cftrr^n Md G*a« 4m oliviera« 
Tatririiadroa, (1960}« j | , l e o i , 
ao, \?^, Gottlt«t>t A, A. LtiM M M quit a, O.a. 4« 0Uv«tra «ad 
^* Tftlmlra d* i« lo , l>liyti»iih««lttry, ( id fO) , £» aMT. 
21 , ».?>• yi«lt«l«r and I .a* mtrrart PlirtociieMlatiy, ( 19n)» 
to . 31T!I« 
t3« "^ v <lhiO«Al« S. !lwa«rj««, »{,!},^. OliAUliaa and lU'i* Srlirwit«tra« 
I . ^aw. 4oe» (Pamela I ) , (19TT), J , 741, 
aa, »*1}, lioakalayt t , \taora and F, >^on«ttuiatia, J, Cli«at« sao.iC), 
34* »^»H» i }a t tU^« it*T* liai^altiaaa and a«il. .^tafaaif Tatjri^adroa» 
inm)t J3t t73s. 
S8« D*U l>rayar» 01a«. Abs«« (lOeO)^ Jj^, 1374. 
a t . Hmlf «alfra«t P* KoiAtalqf «id tl.a* UaokaTf J« Ciiaa. 3ao«(C)« 
(1999)» a»92« 
at* B, iM»99mf R»i>* liaakalajTy I * Maara aad r« Sakaiaaaaiit 
«r. ckM. 9aa.(o)» (laes), a9i». 
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so. t>, Talaa Md «,»• Stanlt / • «§• Oliaa* Saa«« ( !» • • )« M* ^ *^« 
8 1 . »•!»• OiMiaaakarat K* 8liripalaB» )i»u*s, Saltatfkami • •« 
v.o* Ot l ia* J . ClMi«. sa«, (Pavkltt I ) * ( l i»rf)» i i * 
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34. E* ait«iil« md w,c« ra^Ur , T«traii«4r«a L«tt«r«» ( I M 4 ) , i 4 a i , 
99. 0. KftrtliAt !{«^. RaM&Mdraa, <i.ii« ak«t» p^« M«irt V.K. 
naibviHi Mia %, V«aii«t«ri«aii, T«trali«4roii L«tt«r«t (i949)« 499« 
36. f«0, ot l id^ ii,V,J« MiiiM«rf I«<J« ^t>tii«rl««d MMI S. MonfikoUakf 
T«tri«i«4r«Mi, (t«e9), J i t I4sa* 
(I9n$), JO, 144. 
35, A, Armm»9 ^* 0«r4illO9 W i4«rlliil MA H. ifoodclU, 
r»tr<iti«<lr<Mi U t U r s , ( l 9 4 t } , 4301. 
39. V«K. (Ihaliat i.O* H^Miatliao And f .H . Se^^odri, t9tratoft4r«at (19«T)» Jg^ 1343| T»trali«<lroii Utt«r»» (ia49}» 907. 
49« K, i M t c t t M o n Mid H. ff««s«r, i*b]rtoeb««l«lryt (1^77). J | , sai* 
4t« M. Kiil4««. t« Mtora wt4 €• ^Ml«ttMna» PhjrtooliaaiAtryt (t97«l), J t , 399. 
48* A . i . oullt|ii«ii Md r , 3«b«lasaBa, J* Cli«a« Sot. (GMo«. Oowi*), ( t 9 n ) , 9M« 
43. K.A. a«itt I .J* rutiMuit r. soUora, A. P M H I Md r. 
3«ii«lMmi» - I . cm**. 9««. (Cli««. 0«M. ) , (t979)» 900. 
44. a .6 , rioaa «id A . Ha«tlf« X. Matiirrora*^., ( I9 t4)» ,|||tt Uoa . 
49. P. «i^9ta « i i J.ft. f«Ml99 •!• OMtt. Soo.(e)» ( i97 i )» 439. 
49* D. I . I I . »«rt«« «MI f . CoMMt P«»t9«iir A. 9 t « l l | Bftrtii*ii9«r» 
t M U (i9ST)t yag* t l T . 
4T. O.n.t . tartdtt mA A . I . • • • i t * . I . enas. S««.(CI)ff ( ! • • • ) » •074. 
4 t . i .R . I««l« «Ml B.ll. 9«rri«ct«i« J . (%««• « • • • ( « ) t ( I M 4 ) t i 0 7 4 . 
4t« # . t . AtMMMNi tmA Jt.R« l<««i«, J . ClMMi. S«9.(e)» ( I l9f9) i Sit* 
•0« S.W.kf n M I « r « P. O i ^ * «ld J.R. Ii««l«» i . QlMU d4««(C), 
( t 9 « t ) , t l i l . 
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•t» nam^ r«gits floa Tafeao i«o«9y Qh^m* nuii«» sull** ( i t id)* j f , l i i i . 
i l l , A.Q. ii«lMi««, o.o, aattn^ J,A, VAltttT, wc« natag MM 
^•ii.0. wrtfiilt I* OHM, !•• • (OMitt. OMM,), (itrsTt «•• 
(i»«rittii i)« ( i»n)« alls. 
Ia«« !!•••, ( I 9 t t ) , 90 Md 104« 
«a<l 1 , Tottict ^* ^ • • * ^«o* (^•rkia I ) t ( td74 ) , 1994* 
S6« 4.f« sireiit ! • SatdMf i»«« Hli*iMi«ii» ?•<!• Hmimtm MBKI 
{*«w, w«»um«ii» I* CiiMi* soe* (Fariitn I ) t ( t 9 7 « ) , SiS, 
37* *t«o9r««« Uoits la sietiiral Pa«aoUo Coapoia^t* hy «•!}• u l U a 
m<3 I«^i* Stttli«rtaiidt la *(lo«*iit l>«val(»pMiit in ta« Cliftaii»trr 
of natural Pkanolio Coapa«aada*» atfitad by i«i}* Ol l ia* 
Fargaaoa Pr««a« (19Sl)f paga S4« 
SS, Z,M, Oaa^al l f C*n, Calsa^tlta aa<l N.J. MoConctadatat 
Tatririletfraa i«attara» (19«6), 9107. 
W9m <;• 0«r4 t l la . II* Crlaaato mA U Mar l in i , fatraHaOraa Uttara^ (t9<l9)» 48 i i t i a i « , (t9«9)9 907* 
•0» n.D* liaakalagrt A«if* OMAIUaaa aad r* iiaHaiaMaaat 4» Oliaa* 
Sa«,(C), ( I t f i ) , 3a04« 
• t « I * Omipmt^utf K«^» VaOarrr aai i'* SabaloaaBat fatralM«f«a 
Ut tava* ( t t i f ) , 9rat , 
• t « /U0« <rala« r . bal Mtf f . i i . SaaHaitif tatriiM4raa» ( t9«0)t 
•S» f* Maikta aai fi» stavaaat ratrAa«raa liattara» ( t t t g ) ^ 47S7* 
• 4 * y«K« Baafcaaa<»t A,7« llaa, H.A. «aaa M « X« tfaakataraMaf 
ta4* i * diaiii*, (1978), i i , • • ! • 
• • • >• ilaaja. « • ! • MaadiiMrJaa aa« T»H« iaakair t f TatralM4r«at (t999>, i , • • • • 
• • • A«J» »t f« l i , Okaalaat laa lat r (l<«Mlaa), SH^aatal r tAUaat taa, 
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t la4t« laa r i M t a S ( t t M ) , o,sa.R«» ««« BallA, »aga 4#« 
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Ta, •nm Sr«t«Mitl« I«i i i t | fft««timi «r Pl«roa0l<l OMMOMda* ^ 
r s , T»!f« snaniay A. %mum and A«it« iUd««i» f«triril«4lriHtt ( t M d ) , 
I I 9 i t f i * 
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?!• i . o . fraakv tl , mmrm. Soi,» (197S)« M * t ' ^ * 
f t , n,^« i*<i«»ll» •ilo««Stol«lfl(Mt«trio C9MpoiMi4«*» ( i»«4} , 4t»8, 
7T« C* ^ • • l l M i a a uaA f* A»iMilla««o« JMNI* Ctil«i« (t*arla)t (1964)9 f , 4«1, 
r s . 9, XarwiMartkat S« SatHaaawaraa an4 M«ii«^« Siatafil»«««« 
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19, e*Q» itotttt R.A, a « M 9 J* Kraat «i4 0«r, fil«li9 4* At* Oiaai* 
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• • • I * 0«ii«ttt«r| H«D» hMmwlw aM ^» IMrtMiiaMMf W l r t > i l n t * t f y t 
m» r. s«h»lMi«nii and «i,A, stripoagp rSK3rt<»«ti«al»trrf ( i t 7 i ) » 
19, ?!• ^tahalf H* KliM» !<«•£• Vapoor sad Aiilf t,tmta, r«trah««Ur<iA« 
9»» H* Stia«iblr» A«if XfiMMi. If, Cr<Mi)l«y 0 . ra«li ana O.A« wHitiag* 
1. OHM, so«»(o), ( t 0 « i ) t t i i D . 
to* M, Slia^bir sad Aaif Zmaa^ Tatraiia^roa, (1970)t j | , 904t, 
^ 1 * R*H, Chopra* s*U. !«i^«r and I . e . Ohopra* 'aiossaiy of 
lodtaii Uadtolaal Plaata, (1930), C .3 , I«a , , »•« Oalhl, 
"^ a* ^.t l , Kidvftl, iC.C, ^alooja, ¥•:!• ibania and SaUauasaaaa 
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OS. lU »ad«llila«l«i^ C* DJaraaal «a4 o.n* n i l l « M t *il«aa 
Spaatroaaapy • ' O r t M i * 0««poaA«a*, aol«aa«llt|r ( I M T ) , 
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Summary The heartwood of Calophyllum wightianum 
T. Anders gives, upon extraction with benzene, a clathrate 
composed of 4 moles of wightianone (1), a new member oi 
the rare tetrahydroxanthone series of phenols, and 1 mole 
of fatty acid, mainly palmitic. 
FROM the heartwood of Calophyllum wightianum T. Anders 
(Guttiferae) benzene extracts a yellow phenol, wightianone, 
which teemed to fit none of the common categories of 
heartwood phenols. Moreover, the *H n.m.r. spectrum 
required the presence of 40 protons whereas accurate m a u 
measurements indicated a molecular ion m/e 40O-24M 
incompatible with any molecular formula in the leriea 
C ^ „ 0 , After many attempts at further purification by 
chromatography and crystallisation we noted ^hat a six-
proton singlet at i I'iS varied slightly in relativ* intensity. 
This band was therefore assumed to be intrusii(e in its 
entirety and the pigment was aangiMd the molecuUr 
formula C ^ H M O , and evantually tlw itnictuni (1). 9*-
cause material was very limited the only reaction studied in 
detail was hydrogenation, which furnished a hexahydto-
derivative assigned the molecular formula C M H , , 0 , from 
n.m.r. and mass spectral results on the assumption that 
intrusive protons were no longer present. 
The usual evidence readily established the presence ol on* 
chelated and one rather acidic phenolic proton alon^ with 
one carbonyl group ( V B U HOO cm->; "C n.m.r. i tit p.p.m. 
in the hexahydro-derivative), as in a saturated acyclic ketoi.* 
or a cyclohexanone system, and another carbonyl group in 
a highly conjugated and/or hydrogen bonded situation 
(vniax 1M5 cm"'; **C n.m.r. 5181-4 p.p.m. in the hexahydro-
derivative). Theae results pointed to a 5,7-dl^ydroxy• 
chromone nucleus and this was conArmod by the u.v. 
spectrum (Amas 230, 2S8, 300. and 330 nm) and generiU 
correspondence with chromv.ir.e« related to peucenin.''» 
Three prenyl substituents were dacU^ned by ma»» :.piK.iro-
tcopic loases of C,M„ C«H„ and C^H, tra^menti. ftuta ttus 
molecular ion to give the «trunge!>t peaks ia the »pectrum.* 
UM * H n.m.r. spectrum showed the requMte band* for 
I ^ S . Cimi. CoMM.. IMO 9M 
I «4liyUe fNvtant lutd « nin^lte mcthft fronp* togtttwr with 
tiMl4t fw • mtthylM* nroti|M only am of whtch w u 
Uttettitd to «ry| earbon (beniyHe methytene retontnca at 
I l'4t). THIt iMvfM one v«c*nt aromntic {XMiUon bctvrwn 
imt OKyfen atumi (ArH. S »H) but does nut Ind^cat* 
«1iWh am. A. otronit potiitiv« Oihb* te«t*>* requitM a frte 
f<Q<iiion ^ « to the hydroxy ((roup and ao orientatei the 
|»tMn(rilc ayttem In (I). 
(1) 
The other two prenyl iptiup* are attached to sp* carliofl 
b«t the methylene retonances, though at two different 
Sfttfe (8 SIO and i-70), cannot indicate two diflerent 
iwHliylene group*. The epUtting patterm and dMiMe 
t)F|«ii(iiktion eKperiments thow that each S<proton twnd 
tUttMtiti of one reeenance trom each metbylen* |ta4^ i.«, 
Uitoe are two UtnHuU apin ayeteme -<^AK*CM«>4:^ 
Ut^.i-t, Jtf. •'«, and /A> It^Sttt) •ttperlmnoead and 
tliiN<«NV t*o prenyl group* IdentieaHy ait^ted. 
tint *it n,m.r. evidence (In CDCy Anatiy ehowe that the 
mtil^it^ ffoioit* txtong to the ghmplni CK^H, attached 
l lAl^tiMS to Kf* carlKHi. TIti* t«kvt» oiti^ one carban 
tMutt ««iMigiMi4, Md tbe i«e eqtMVftlMt 'prenyl gfeups 
mfOk It* 4lt««l«M to it, the tHiUmf }Mtt|»« Mng a con-
(i|ig|^<H «d aUikmHsitii^ty. AMawWy «< thaw atrnc* 
ii^1»iMfMlb«teiMity^itir«Mtttr«i(l)Mid{t). Bi^ aMM 
iiit#(>l wtt very limited, wa eottiM to d|iM<iri>i>h between 
tiMi* Mniaterc* by the ftiomatic eolvent thHt method naing 
bantane.* wMch eanaed the ring matbylene reeonaneee to 
move apAald and almoet to the eame poeltion to that the 
original two triplets became a nomewhat broadened eingtet. 
Uelevant shifti (or tetrahydroxanthone* (1) and cy«lo» 
Itexanone (4) are shown m the diagram*; aasumiiiK loivent 
shift* to be approximately additive, we now expect solvent 
shift* for structure (1) of 0 0) and 0-31 p.p m and (or 
structure (J) of 071 and 0-78 p p m. The pigment actually 
suflws shifts of 0'50 and OSt) p p.m. and therefore haa 
structure (I). 
The Intrusive ^proton singlet seemed likely to orlginata 
from a long chain of methylene groups and there is, juft 
clear of the noise, a triplet at S 0-88 that could be ascribed 
to a terminal methyl group while a similar triplet at i 3-37 
suggested methylene attached to *p* carbon and *o the 
prewflce of a fatty acid. A rough determination of the 
methyl-methylene ratio gave for the acid a si»e between 
dodecanoic and stearic acidx. Since conventional means 
had fall^ to separate the pigment from the acid, the 
pigment was dissolved in warm methanol saturated with 
urea so that, when this crystallised flrst, it would tend to 
tal^ e the »cid with it as a clathrate.' Two successive 
treatments reduced the intrusive band to a relative in-
tensity of about I proton but losses were too great for th« 
separation to be completed. 
The acid recovered from the urea crystalliiate was found 
by methylation (CHjH,) and g 1 c. analysis to be palmitic 
Mflth a little myrlslic. The original pigment had had m.p, 
197 *C, whereas the 'acid-free' pigment melted at e«. 
ISO °C, a fall of e«. 3S °C showing that the original pigment 
was itself an inclusion compound. This was then recon-
stituted by crystallising the 'pure' pigment with authentic 
pahnitk acid and had m p. 160 If and was otherwise 
Indistinguishable from the original imiterial except that the 
tntrusivn band was somewhat stronger (clathrates are 
iiektom perfectly stoicheiometric). Relative proton in-' 
tensities showed the pigment and acid to be in the molar 
ratio 4; t, as are many simitar Inclusion compounds between 
dfexy«t»^^ acid and fatty acids." It is also interesting 
that thi« dm crystallises in long, regular hexagonal prism* 
aa do th« urea clathrate*. 
A pigment named teyloxanthonone and assigned struc-
ture (I) to«« been reported in a related plant, CaiophyUmtt 
ttykmitum* 3to evidence was advanced for the orientation 
at ikt arent«tk part and clathrate formation has not bean 
dttctiteed. tt la therefore possible that the two pifnMmt* 
•rit (dimtlcal. 
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